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IMPORTANT NOTICE 



Texas Instruments reserves the right to make changes at any time 
in order to improve design and to supply the best product possible. 

Tl cannot assume any responsibility for any circuits shown or represent 
that they are tree from patent infringement. 

Information contained herein supersedes data published in The TIL 
Data Book, Volume 3, 1984, SDAD001A. 



Copyright © 1984, Tesas Instruments [ncorparalud 



INTRODUCTION 



This supplement is provided to complete the detailed specifications on 51 new Advanced Low-Power Schottky' 
(ALS) and Advanced Schottkyf (AS) functions. Included in these recent announcements ate: 

• 10 gates in standard, buffer, and driver options 

• 21 bus-interface devices including octal, 9-bit, and 10-bit bus buffers/drivers, transceivers, and registers 
with varying output designs 

• 20 LSI and complex functions wih single-cfiip design solutions 

Also, 29 of these SI new functions are pin-for-pin equivalents for LS and S products. 

This supplement also includes a general ALS/AS applications note which provides additional detailed information 
to aid the system designer in achieving the highest levels of performance and cost-effectiveness with Tl's 
products. 

Additionally, this supplement provides: 

• Complete errata for The TTL Data Book, Volume 3, 1984 {SDAD001 A). The errata contains corrections 
that have been made on the pages which are reprinted in this supplement. Please note or reference 
them in your Volume 3. 

• Complete functional index for all Tl bipolar digital devices available or under development. All logic 
technologies (TTL, LS, S, ALS, and AS), field programmable logic, programmable read-only memories, 
and bipolar complex LSI are included. 

Please ensure that routine references to Tl's data books include monitoring the current supplements and errata 
for updated information. 



IntegfatBd Schouky-Barrier diadB-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3.463.97B. 
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• Denotes available Technology, 
A Denotes planned new products. 

A Denotos "A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicfucd. 
5 Denotes supplerrkent to data book. 
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1-7 



FUNCTIONAL INDEX 



GATES, EXPANDERS, BUFFERS. DRIVERS, AND TRANSCEIVERS 

AND 0R4NVERT GATES 





TVPC 


TeCHNOLCKJY 


VOLUME 


otscHimoN 


STO 
TTL 


ALS 


AS 


H 


I 


ts 


s 


2 -Wide <l-(npul 


■55 








• 


9 


• 




2 


4-Wi(le 4-2-3-a Inp^ji 


"64 














• 


4-Wfda in;3ui 


■54 








• 








A Wiae 3 -input 


■&J 


• 














■i Wifl* ! 3-3. 3 inpui 


5 J 










m 


• 






51 


■ 






• 


m 


• 


• 



GATES. BUFFERS, DRIVERS^ ANQ BUS THANSCErVERS 
WITH 3-STATE OUTPUTS 



AND.0R4NVERT GATES WJTH OPEN -COLLECTOR OUTPUTS 



DESCRIPTION^ 



4 Wide i j a 3 Inpu! 



TECHHOiOGY 



EXPANQA&LE GATES 



DESCR^ON 




TECHNOLOGY 


VOLUME 


TYPE 


STD 
TTL 


ALS 


AS 


H 


L 


IS 


Du*J A Input Poaitrve NOR 
Wah Si robe 


23 


• 












2 


4 Widff AND OH 


■53 








• 






A>*0 0H1NV£HT 


■53 


* 






• 






2 Wide flhO OFI INV£ftT 


•55 








• 


• 


• 


C5u»i 2 W'dc ANO OR IMVEffT 


■5D 


• 












EXPANDERS 


DESCRVTHM 


TYPE 


TECHNOLaGV 


VOLUME 


STO 
TTL 


ALS 


AS 


H 


Dubl i InDul 


■60 


« 






• 


2 


Triple 3' fnpul 


■61 








• 


2-2 2-3 Input AND-On 


-62 








• 



BUfEEfl AMD INTERFACE GATES WITH QPEH COLLECTOR DUTmTS 





TYPE 


TECHNDLOGV 


VOLUME 


STO 
TTl 


ALS 


AS 


ES 


s 




07 












2 


V7 


■ 










35 




• 








3S 


■1035 




• 








3 


He. Jnvir.lD< 


'06 


• 










2 


■IB 


• 










1005 




« 








3 


Qu*4 2 Innul PoiiIivd UhNtJ 


■2G 


• 










2 


3fl 


• 






■ 


• 




A 








3 


■33 


• 










7 


1003 




A 








3 


Qu*e 2 Input PaiLtiVD MOR 


■33 








• 




2 




A 








3 



SUFFERS. DRlVEflS. AND BUS THANSCEfVERS WITH OPEN ■COLLECTOR OUTPUTS 



QESCflFPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTL 


ALS 


AS 


LS 


S 


Oct«l Bul(ef«.Diive(i 


■T43 




A 








CF 


757 












3S 


760 












InvGiting Ocikl 
BufferiOriviifi 


742 




A 








CF 


7S6 












3S 


763 












IrEv-oMir^g Npnin wrtir^Q 

Oci*l Buflfl'i.D'Jvc* 


762 












Noninvciti^ Quid Tionsceivcs 


■759 












Inviiifting QuJil Tran),{:eive'l 


■jse 













DESCRIPTION 


TVPE 


TECHNOLOGY [ 


STD 

m. 


ALS 


AS 


iS 


5 


VOLUME 


Octal Builf<>^$vniiv«r$ 


■2*1 








• 


• 


2 




A 


• 






3 


'244 








• 


• 






A 








3 


-465 








■ 




I 




A 








3 


-*6T 








m 




3 




A 








3 


■5-11 








• 




2 




A 










■ 1 24 11 • 




A 










■1244< 




A 








3 


InucTirnj Ocial 
SuHers Drive-* 


■231 






• 








'240 








■ 


• 


2 




A 


• 






3 










* 




2 




A 








3 


■iSfl 








• 




2 




A 








3 


■S40 








* 




2 




A 








3 


■1240f 




• 








Invort'og artd PJonrnuertirnj 
Oct^F Gullc(S'0r4vc'i 


■230 






* 






Octaf TiBfticaneii 


"245 








• 
















3 


■1345 




A 








3^ 


Noninvirrtnig 

H«K GulforK'Dfivafs 


■365 


A 






A 




7 




A 








3 


■367 


A 






A 




3 




A 








3 


Inverting 

Hex SuiffmsiDo.cij 




A 






A 




2 




A 








3 


•368 


A 






A 




3 




A 








3 


duBd Bulfersi'Qdvafs 
wKh indBMnttvnt 
Duipul Controls 


■125 
126 


• 






A 
A 




2 


■J25 


• 










-J26 


■ 










^Ciftrnuetiing 
Qu«d Ti«nic»iw#ri 


■241 








• 




3 




A 


* 






■1243* 




A 








invettirrg 

Quad TrAniceiuqrSi 


■?42 








• 




2 




A 


• 




3 


■1242* 




A 








Quid Titnsuivtrt wJlh 5lor«g« 


■32$ 












2 


12-lnpui NAND Q^to 


'iqa 












Cnnrroller arrd Bus Dfjv«r 
lot aOBOA Sfitem 


-428 










• 



50-OHM'75'DHM LWE DRIVERS 



DESCAIPTtON 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTL 


ALS 


AS 


5 


UtJi 2 fntrui PoiitivcMAMD 


'B04 




• 


A 




3 


He. 2 Inp^jt Ppsiuve J^Oift 


■SOS 




« 


A 




Me> 2 Jnoyi Pos uve AND 


-eo8 




• 


A 




Hen 2 inoui Pot l-ve OR 


■fi32 




• 


A 




Quad 3 Input PafitivA-NQH 


■129 


• 








i 


Dual 4'lnput Potitiva MAND 


■140 











CP Denotes Contact Factory 
• Denotes available technology. 
A Denotes planned new producis- 
1 Denotes very low poWQr. 

A Denotes "A" suffix version available in the technologv indicate^. 
S Denotes supplement to data book. 



Texas 
Instruments 

l>OST OFFICE BOX 2IMI2 • DALLAS. TEXAS JSWS 



FUNCTIONAL INDEX 



BUFFERS. DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS 



BUPrEHS. <;LOCK;nACM0RV DRIVEflS 



OCTAL ei rmi piREcnqMAL bus tramscejveiis 







TECHNOLOGV 




DESCRIPTION 


TYPE 


&TD 

— 


ALS 


AS 


H 


LS 


S 


VOLUME 


He* 3 Jnput Poiiiive NAND 


— 
















Hoj( J-lr^piJ^ Pos-iTivo-MOR 








— 










Hp I Poi"t'Vt"AHD 


















Hex 2-lrtpu! PdSiti¥0'-OR 


■ - ■ 

- 






— 











Hex Inverter 








— 










Hsk Riilfer 








— 














— ^ 








— 







3T 
















Quad Z-lnput Positivii'NANO 














3 








A 


• 
























3 


Qued 2 !npu( Po»iitv* nOR 


•2a 




A 












■1002 




A 














■1030 






* 










Quad 2 tnpijl Poiilivo AND 


'iooa 




A 












OuBd 3-lnpiit Pa&Uivo OR 






A 


• 








J 


Tiipio 3-ln[Mii Positive NAWD 


■1010 




A 












Tupl*' 3'ln[iui PDSiirvo-ATja 


■ton 




A 












Tr<[j1« A-tnput AND NAND 


■aoo 






A 










TriQl« A-ln[>ui CIR-NOn 


■a02 






A 












'40 


• 






• 


■ 


* 


? 


Dual 4'tnpul P&ailivfl WAND 




A 










3 




■1020 




A 












Lino Drivor/MOfTM)(V D'lwei 
wild Soiki* D^insing R*5iito( 


■136 












• 


2 


Lino DtivBr^Mon^Orv Dfrviit 


■437 












■ 





i rmi- DIRECTIONAL BUS TRANSCfilVEfiS AND DRIVERS 



Quad Willi Bil Orfe-ctiiOn 



duid Trkd'i action 



4 Bii wiih Slornga 



TYPE 
OF 
OUTPUT 



Conuo^lar and Bus □river I 



TICHiMOLDGV 



OCTAL BUS TRANSCEIVERSfMOS DRIVERS 



DESCniPTtON 


TYPE 


TECHNOLOCr 


VOLUME 


STD 
TTL 


ALS 


AS 


LS 


S 


InvoHlrtQ Outpulft. 3 Slflte 


'?(j20 












3 


■26d0 






« 






Tiue Ou'lputt, 


■3623 






• 






■2645 






« 







OCTAL BUFFERS AND LtNE DRIVERS WITH INPUTS OUTPUT RESkSTOHS 



1 

DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STO 
TTL 


ALS 


AS 


LS 


S 




ln«UPiing Ouipui^ 


7-16 




A 








CF 


Nonin\f'afIinn Ouipur* 


'747 




A 








Oulpul RotiSluis 


Invaiting □ul|>iijls. 


■2S40 




A 








NoriinveilinQ Outputs 


■2541 




A 









• Denotes availably technology. 
A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicaleiJ. 
S Denotes supplement to data book. 



DESCflimOU 



1 3 inA*3* m*f*B FrA;51 mA 



12 rrA>7* mA.'«B mAli* rrrA 
Sinh., Inverting OutlxJli 



1! riA i* mA,4fl mi 



12 m*'2* mA 48 mi B* m* 



Ijiviffitinfl OuTpij<> 



*\ivm 



Vfliv Lew 



H*fl'*1»'»rl «it" M 
tZ mA'SA RiA/flH 



1 3 fliA J4 mA 4B rrA-8* mA 



Texas 
Instruments 

POSTOFFjGE BOX ?25012 • OALLAS^TEXAS 7S365 



FUNCTIONAL INDEX 



FLIP-FLOPS 



DUAL AND SINGLE FLIP FlOPS 



QUAD AND HEX FLIP FlOK 



DESCRIPTION 


TVPE 


TECHNOtOGV 


VOLUME 


STD 
TTL 


ALS 


AS 


H 


L 


LS 




Pufll J K Edgs Tuggflieil 


73 












A 




2 


■76 












A 




'78 














■103 








• 








'106 








• 








■107 












A 




'108 








• 








■109 


• 










A 


r 


• 










□S 


'1 113 












A 


• 


3 




A 


A 










3 


T13 












A 


« 


1 




A 


A 










3 


1 \ A 












A 


• 


2 




A 


A 










3 




■70 


« 














2 


iOI 








• 








102 








• 










•73 


• 






• 


« 






76 








• 








'7a 








i 


• 






107 
















Single Piilse-TnggefM 


■71 








• 


* 






72 








• 


• 






•104 
















■IDS 
















Ovat J K with Data 
Lockout 


■Itl 
















Locliaui 


ITD 


















■7a 








■ 


• 


A 


• 




A 












3S 



DESCAiPTlON 


NO. QP 
FFi 


OUTPUTS 


TVPE 


TECKNOLOGV 


1 VOLUME 


STD 
TTL 


ALS 


AS 


LS 


S 


D TyM 




a 


17.4 


• 








• 


2 




« 


* 






3 


■37fl 








• 




2 


4 


□. □ 


175 








• 




175 








• 


• 




• 








IS 


379 








* 




2 


JK 


4 


a 


376 


• 










376 


• 










OCTAL. 9-aiT. AND SO BIT D TYPE FLIPH_OPS 


NO. OF 

DESCFUPTIDN 

BITS 


OUTPUT 


TYPE 


TECHNOLOGy 


VOLUME 


5TP 
TTl 


ALS 


AS 


LS 


s 


Tiu« Pall 


OCIAl 


3 State 


5 74 




• 


* 






3 










• 




3 State 


■S7J 












3 


Tru? D3I4I vviTh Cleoi 


Qclal 




'373 












• 






• 




2 


aStfllir 


■575 






• 






3 




■B74 






« 






i Stalff 


•873 






• 






Tfuc wiih Enab<c 


Oct^al 


2 Statt 


'377 








• 




2 






3 Statv 


■534 






• 






3 




■564 












J- State 


■576 






* 






Inuerii^'Q wnn Clfl*f 


Octal 


3 Slate 


s;7 






• 






3 Slats 


S79 






■ 








Octal 


3 Siati^ 


B76 






• 






Tiue 


Octal 


3SiaTE' 


325 






A 






InvPiiing 


act»l 


3Siaw 


026 






A 








9 B.I 


3 Suw 


■823 






A 






Irivcriing 




3 Sidi«i 


624 






A 








10 &I 


3 SiBte 


■621 






m 






Invoftiryp 


10 Bit 


3 Slate 


■822 






m 







• Denotes available technology. 
A, Denotes planned new products. 

A Denotes "A" suffix version available in the technalogv indicated, 
B Denotes "B" suffix version available in the lechfiology indicated. 
S Denotes supplement lo data book. 



Texas ^ 
Instruments 

POST OFFICE BOX23S013 • OAtLAS' TEXAS 75?65 



FUNCTIONAL INDEX 



QUAD LATCHES 



LATCHES AND MULTIVIBRATOFIS 

OCTAl, S BIT, AND 10-BIT LATCHES 



DESCRtPTrON 


OUTPUT 


TYPE 


TECHNOLOGY 


VQLUME 


TTL 


AL5 


AS 


L 


LS 


□uAl 2'Bii 
Xianipattrnt 






■ 






* 


* 




2 Slalu 


■77 


■ 






• 


* 




■37& 










« 


■5 H 


2 Statu 


■279 


■ 








A 


RETFtlGGEnABLE MONOSTABLE MULTlUtB^ATOAS 


OeSCfllPTlON 


TYPE 


TECHNOIOGY 


VOt-UMi 


STD 

TTL 


ALS 


AS 


LS 


L 


Siri|9lH9 


isa 


• 






■ 


• 


2 


130 


a 










■■t2i 








• 




Ou»l 


■123 








• 


• 


■423 








• 





DTVPE 

OCTAL. 9 Bir. AND 10 BIT HAD BACK LATCHES 



DESCRIPTION 


NO. OF 
£ITS 


TYPE 


TICHMOLOGV 


VOLUME 


STD 
TTL 


ALS 


AS 


LS 


S 


EdijU'TirgQfl^rad Inverting 
/i-nti ^JS'^t^v«ltJ^g 


Otial 


■995 




A 












Ocifll 
$Bi[ 
10 Bit 


S9Q 
■992 
994 




A 
A 
A 








Trantpaient fJooinv* fling 


Octal 
3 Q't 
^0 B t 


'991 
992 
■9Bd 




A 
A 
A 








Tr.iniparcnt with C^fiai 


Octal 


€£& 




A 








TtanipaiE'nt wtb Cliiai 
InuettinQ Oulputa 


Oct.al 


■667 




A 

















TECHNOLDGY 




DESCRIPTION 


HQ. Of 
BUTS 


OUTPUT 


TYPE 


STD 
TTL 


ALS 


AS 


LS 


s 


VOLUME 








■26B 










• 




TraniparGnt 


Oel»l 


3'SiaiEi 


373 










9 








• 














3'Sia|« 


■573 




• 










Dml 4 Stt 




2'Sl»>ii 


•loa 


• 










2 




2-Si»i;e 


•1 16 














9 Si»t« 


■073 




« 














9 Slats 


■533 




* 










LnHDrting TiArusarent 


OctJi 


3'SlfttiB 


'S63 




• 














3<Slalo 






• 


* 






2 


Dujl 4 -Bill 

Inverting Ttanx^tareni 


OctM 


3-Stftt0 


eao 




• 


* 












3-Stala 


■604 














3 In;iu1 Mul'tip'c^fl'd 


Oct I t 


OC 


■6Q5 














3-Siat« 


&oe 












1 






OC 


■607 


















2-Siatfl 


259 


• 














A 








3 


Um1i> UndB^ auMorsd 


Oct^l 


3'Slatn 


■4)2 










• 


2 


Jfvt 


Ocidl 


3 Statu 


■64& 




A 












Cct4l 


3 Stat D 


■SAG 




A 


A 








Tfu-f 


S-Bhi 


3 St(it« 


'S43 




A 


• 












3 -Stall! 


■8*4 




A 


• 










tO-BhT 


3-SlBte 


■841 




A 


• 










tO-Bit 


3 -Si ate 


842 




A 


* 









MONflSTABLE HULTIVIBHATOnS VSFITH SCHIVMTT TftlGflER INPUTS 



DESCRIPTION 



STD 
TTL 



TiECHNOLDGY 
ALS AS LS 



CF OenotBS contact factory. 
• Denotes available technoloBV- 
A Denotes pianred new products. 
S Denotes supplement to data book. 



Texas 
Instruments 

POST OFFICE BOX • UAULAS. TEXAS 7&3B5 



FUNCTIONAL INDEX 



REGISTERS 



OEScfnpnoN 



IVftal'Gvi, 



P«r*W Out 



S«l>*l Due 



SHIFT ftEHlSTEHS 



TECHHOI.DQV 



SHIfT REGISTEnS WITH LATCHES 



DESCRIPTION 


WO- 
OF 
BITS 


ouTpurs 


TYPE 


TECmOLOOV 


VOLUME 


A.LS 


AS 




ParjlFQl ln. P^'lM OuI 
vmvt Ou^QUl Latchas 


4 


3 SlutD 


"671 








7 


3Sln1ii 


'S72 








SWEal lfT. PtfaUt^Oui! 
W(th Oulpul L*1thnl 


16 


2-SLjiEo 


573 








S 


Butrarnd 


iSi 










595 








OC 










OC 


'599 








PiToHol-ln, Swul-Oux, 
wjlh Inpui Latchu 


a 


2- Sim* 


1597 








3 Si aw 


589 








PatallflC li'O Pfltis wtih 
Inpul Lalchai. Pikjl'iipiexed 


B 


3 SintD 


538 






* 



SIGN PROTECTED REGtSTIHS 





NO. 


MODES 




TECHNOLOGV 




DESCHrPTtQN 


OF 
SITS 






3 


HOLD I 


TVPf 


ALS 


AS 


LS 


VOLUME 


Sign Pfowciml R«gisier 


8 






X 


X 


■32^ 






A 


2 



flEOISTEn FILES 



DESCRIPTION 


OUTPUT 


TVPE 


TECHNOLOGY 


VOLUME 


5 TO 
TTL 


ALS 


AS 


LS 






■1V2 


• 








2 


d Ward! K 4 Qtti 


OC 


170 


• 








3-St«l8 


670 








• 


Du4[ 16 Words x 4 Bila 


St4ie 


S70 






A 




3 


3 SI4IIF 


'871 






A 





DTHEH REGISTERS 



Gjid>ui><« Bui BuIIe 



'33B 
398 



• Denotes avails bfe technofogy. 
ADcnotas pldnned rdw products. 

A Denotes "A" suffix version avaitable in the technologv indicated. 
B Denotes "B" suffix version available in the technology indicated. 
S Denotes supplement to data book. 



Texas 
Instruments 

POSTOFf IC£ BO* 225012 • D4LLAS. TEXAS I5J65 



FUNCTIONAL INDEX 



SYNCHRONOUS COUNTERS - POSlTIVE EDQe moaERED 



COUNTERS 

ASYNCHRONOUS COUfSTTERS tRIPJT.£ CLOCKJ - MEGAnVE EDGE TRIGGERED 





PARALLEL 


TECHrifOLOGY 


VOLUME 




LOAD 


TVPEl STD 
TTL 


ALS 


AS L 


LS 


s 






-160 


• 
















~~A~ 


* 








3S 








• 


A 






A 


* 


2 






■ 








3S 




Sync E60 




A 










3 




Sync 












* 




7 




Sync 












* 




















— 




Svnc 


VQB 


















• 








3S 






■190 










• 




2 




• 










3 


A sync 










— 










• 










3 


■ 'g^'p^^ 




























"ST 




7 


Sync 


'B3B 


















n67 


• 












Up'Down 


Sync 


■161 


— J — 
















• 








35 


Sync 




• 








— ^ 


— 


2 


■1&3 




A 










3S 




56t 




A 










3 


Sync 
















2 


Sync 












*- 




Sync 


■6^3 










• 


« 


















B 


• 












■191 


« 








• 




2 




• 










3 


A^l^rkc 


■153 


• 






• 


* 




7 




• 










2 




sea 




A 










Sync 


697 










• 






Svnc 


639 










• 






Rale MuHtnlc^. H2 




9? 


• 














S Up Dew n 


! A sync CLB 


357 






* 








2: 


Syf>C CLR 


Beg 






• 











DESCRIPTION 



Dual 4 git B'narv 



PARALLEL 
LOAD 



TECHNQLOGr 



a-Brr dwaiiv cquntehs with registers 





TYPt 




TECHNOLOGY 




DESCRIFTIOW 


OF 
OUTPUT 


TYPE 


AL5 


AS 


LS 


VOLUME 


P,|r,illi;L Rci]<4t«t 


3 Stoic 


69<! 












□ C 


■5&1 






• 


2 


PjirailQi HegiiZ^t Inpuili 


2-Siiili? 


■592 






• 




Pjf aiid 1 


3 Sra:i^ 


■&93 






• 




FREQUENCY DIVIDERS, RATE MULTIPLIERS 






TECHNOLOGY 




DESCRIPTION 


TYPE 


STD 
TTL 


ALS 


AS 


LS 


VOLUME 


SO 10 1 Fietjiiency Diuidai 


■56 








• 






■S7 








• 




fiO Bil B-iiiiy R^te Muliipl.w, 


■97 


■ 










DtcndO Rain Mulifpliflp, 


■16? 


• 











• Denolos available techhologv. 
A Denotes planned new products. 

A Denotes "A" suffix version available in the technolonv indicated. 
B Denotes "B" suffix version available in the technology indicated. 
S Denotes supplement to data book. 



Texas ^ 
Instruments 

POST OFFICE BOX J3601I • DALLAS, TEXAS 



FUNCTIONAL INDEX 



DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS 



DATA SELECTORS MULTIPlEXEBS 



OE CODERS 1 0£MLJLTlPlfX£RS 



DEfiCRtPTtDN 


TYPE 
OF 
OUTPUT 


TYPE 


TtCHNQLOGV 


VOLUME 


TTL 


alS 


AS 


L 


LS 


S 


16 -Tfrl 




■ISD 














2 


3 Slam 


'250 














3S 


3'Statp 


•950 
















'B5I 














Dual B-Td-1 


3 State 


■351 


—J — 












2 


9 To 1 




■151 


A 














• 


• 








3S 


2'SiaiD 


■1&2 










- 




2 


3- Stale 


;251 


■ 
























3 


3 SlJili! 


■354 














2 


2 Stilc 


"355 










--- 






'35G 










— - 




OC 


■357 














Dual 4-To*l 


2 S»ie 


■153 


• 






« 




* 






■ ■■ 




— 


— 


3 


3-Sraio 


"253 














J 














3 




'352 










— 




2 




— ^ 


-J— 








3 


3 Slain 


■353 










— - 




2 




-J — ' 










3 


Qcial 3-Td 1 wiih Sio'SQ^ 




60J 














2 


OC 


■505 














3 Siaie 


'EOG 














□ C 


■&07 














Quad 2 To "1 wilh Siorno* 


2 -Si ate 


■9B 








• 








■29a 














2 






• 








3S 


2-5lST>B 


'39B 














r 


2 -Si at* 


■399 














QuM 2 To 1 


2 -Slats 




* 






■ 


















3 


2-SlBTfi 


•i5e 










• 


• 


2 














3 




■257 










9 


« 


2 














3 


3-Siale 


■759 










Q 


« 


3 














a 


6'lD-1 Universal 


3-SiaIe 


■S57 















DESCfltPTfON 


TYPE 
OF 
OUTPUT 


TYPE 


TECHNOLOGV 




TTL 


ALS 


AS 


L 


LS 


s 


VOLUME 


4 To 1(5 


3 Siftie 


154 
















OC 




* - 














^-To-10 BCD-To □flcimal 


Z-Siaie 


















A To 10 Eiceu 3 Tp 
□flCimal 


7 StBi« 


■43 


— 






— 
• 






2 


To-Qecimai 


7-5tii» 


■44 


A 






• 






3-Ta-B wiih Adilreis 
LatchiTi 


2 Siaie 


131 




• 


A 










T37 




* 


A 
















• 




2 


31o S 


2 Stale 


■139 




■ 


A 








3 












* 


2 


3 Si at* 


■538 




A 










3 


Dual 2 To d 


2 St»« 


■139 




A 


















A 


* 


2 


2-Slaia 




• 








A 




OC 


■156 


« 








• 




Dual 1 To A DEcodefS 


3-Siaio 


539 




A 










3 


CQDE CONVERTERS 




DESCRIPTION 


TYPt 


TECHMOLOCY 


VOLUME 


STD 
TTL 


S 


6 Linn SCD lo 6 Lme Binary. Of d LiHO Io a Une 
BCD 9 I. BCD lO^f Canvvm 


19'! 


• 




2 1 


B Qit'Binirv m B Bn BCD Convmlcrs 


185 


A 




BCD'io B r^a'^ CcivMirri 


■4B4 




A 


4 


EJin*rY to BCD Conw^noia 


■4B5 




A 



PRIORITY ENCDOERS'REGISTEHS 



D£SCFUPTlOK 


TVP£ 


TECHNOLOGV 


VOLUME 


STD 
TTL 


ALS 


AS 


LS 


Full BCD 


■M7 1 m 






« 


2 


Cascjdabk Orral 


14B 


• 






* 


Ca^cjidable Octi^l ^ittt 3 Sf aic Quiputs 


348 








• 


4 9'i Catcadabl^ with Ri^^ide's 


■279 


• 









DESCniKlON 



Mult<'Mode 
BflitAl Stiider 



* Denotes availabiB TechnoEogy. 

Denores planned now products. 
A Oencjiijs "A" suffix version avaifabia in ihe technologv indicated. 
B Denotes "B" suffix version available in Ihe technology indicated. 
S Denotfls suppiement to data book. 
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FUNCTIONAL INDEX 



DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS, 
AND VOLTAGE-CONTROLLED OSCILLATORS 



OPEN CDLLECTDfl DlSPLflY DfCODERS /DRIVERS 





OFF. STATE 




TECHNOLOGY 




DESCfUPTION 


OUTPUT 
VOLTAGE 


TYPE 


TTL 


ALS 


AS 


L 


IS 


VOLUME 




30 V 


■45 


« 












BCD'To'Doctmal 


GO V 


■141 


• 












15 V 


■145 


• 














? V 


■44& 
















30 V 


■AG 


A 














15 V 


■4? 


A 






• 








S.5 V 


■aa 


■ 










2 




s.a V 


'49 


■ 












aCQ-To- Savon Sflijfrtient 


30 V 


■246 


• 












15 V 


■247 


• 














T V 


■347 
















7 V 


•447 
















5-5 V 


■34B 


• 














5,G V 


■349 


• 













Ofm COLLECTOR DISPLAY DfCODEflS^ DRIVERS WITH COUNTERS^tATCH 







TECHNOLOGY 




DESCRIJi'TION 


TYfE 


STD 
TTL 


A.LS 


AS 


VOLUME 


BCD Coumittid-Bit HiCfi' BCD To- Decimal 
Decader/DiiVDc 


■142 


• 








eCb CounlatM-&it 
L4lchfBCD-To-Seii«n-S«Bm«nt 

pQCOtfe'^Lod Driver 


143 


« 






2 


BCD CounierM-Dil 
Laich/BCD-To-SeuC'n'SsgrrMnt 
De evader/ Lamp Driver 


■144 


■ 









VOLTAGE CONTHOiLEO OSCILLATORS 



DESCRIPTION 




TECMNOLOQY 




Nd. 


COMPL 


ENABLE 


RANGE 




'mjm 


TYPE 




S 


VOLUME 


VCD* 


ZcKjT 


INPUT 




MHi 














¥(f» 


Yi.s 




20 


■624 










Vea 


Ve» 


Vet 


Ye* 


20 


•62S 








OLr«l 


No 


Ves 


¥e4 


No 


6€ 


■124 




■ 


2 


dual 


\fs 


Yes 


No 


No 


20 


■B2B 








OU4l 


Ho 


No 


Ho 


Hq 


20 


■BZT 








Dual 


ha 


Yffs 


Yfl* 


No 


20 


€29 









DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


ALS 


AS 


LS 




Svii^rn Cj^ntrolleis for B080A 


■42a 








• 


4 


Svbii^t^ Contrallt'i. Ur^'uerul 


■dflj 








• 


System Conir&iltri, Uniuer«Al (oi Foi BB8I 


■B90 




A 






Uemory 
nAlieih 
ContiolFom 


Tr4mp.iiqni, 


4K. 16K 


■60D 






A 




2 




■Bo: 






A 




Cvciit St«iP. 
Built Maati 


4K, ISK 


■B02 






A 




G4K 


■S03 






A 






■6oa 






* 






3-Sfj«to 


■612 






• 




QC 


■613 






• 




Wiih Ouipul La!Ct<«» 


3-STRie 


•610 






• 




DC 


■61 f 






• 




Muili Mode Ldtcibfes I6030A ApQiiuiionsI 


■412 








• 



CtOCK GENERATOR CJRCUfTS 



DESCRIPTION 


TYPE 


TECHNOLOGY 


VOLUME 


STD 
TTL 


ALS 


AS 


LS 


5 


Diindoiple Complemantary'Dulput 
LoQkC Elarnents 


■205 


■ 










2 


Dual ^Ipp Sv"chrE^niiets'Oriveri 


'530 


• 










Crvsial Cantrclled OiciiletoR 


■320 












321 












Dd|jit&l PhDso Lock l^op 


'297 












OivpcCers'DigitaJ TimcO 


■292 












■234 












Tripio 4 Snnul AND^NAND Driwers 


•BOO 






A 






3 


Triple 4.lnpul OH/NOH Oriueis 


•BOZ 






A 






Dual VCD 


•1?4 










• 


Z 



RESULTANT DISPLAYS USING '4eA. '47A. '48, '49. ■L46. 'L47. ■LS47. 'LS4S, 'LS4S. ■LS347 



1 : 
1 1 


1 
1 


1 

1 


1 


1 1 
1 


1 

1 


1 

l~l 


1 
1 


l~l 
1 1 


O 
1 


1 


~l 


1 1 




1 
1 





1 


2 


3 


4 


S 


6 


7 


B 


9 


10 


n 


12 


13 


14 


RESULTANT DISPLAYS USING -246. '247, '248, '249. ■LS247. 'LS24B, 'LS249, ■LS447 


1 1 
1 1 


1 
1 


1 

l_ 


1 

_l 


t 1 
1 


1 

1 


1 


1 
1 


1 1 
!_! 


( 1 

_! 


C 


Zi 


1 1 




1 



3 4 5 6 7 8 9 ID n 12 13 14 
RESULTANT DISPLAYS USIMG '143. '144 



t Denotos available technology. 
L Denotes plenncd new products. 



r~i 

1 1 


1 
1 


1 

1 


1 

_l 


1 1 
1 


1 

^1 


1 

□ 


I 
1 


I 1 


l_l 
_! 





1 


2 


3 


4 


5 


6 


7 


e 


9 


e in the lechnology indicaled. 













Texas 
Instruments 

POST OFFICE BOX 225Q1? • DALLAS. TEXAS 7^?65 



FUNCTIONAL INDEX 



COMPARATORS AND ERROR DETECTION CIRCUITS 



4-aFT COMPARATORS 



OESCJUPTKM 



p. a p>Q p.^Q DUTPUT 



OUTPUT 
ENABLE 



TICHUDLOOV 



Q'B\T COMPARATORS 



P-Q P-Q P>Q P:.Q OUIPVT 



OUTPUT 



TtCHtlOtOOT 



AI.5 AS LS 



PARITY GENERATORS. CHECKERS. 
E^^OR DETECTION AND CDFIPECTION ClHQUrTS 



DESCRIPTION 



Oild Even Patiiv 



Parallel Erro> 

Da laction^C Drrectio n 

C'FCUIU 



TECHNOLOGY 



FUS£-»tOOnAMHilABLE COMPARATORS 



□ESCRtPTHM 


TVPE 


TECHNOLOGY 


VOLUME 


STp 
TTL 


ALS 


AS 


LS 


S 


16-Bii lrj«n|iW Comparator 


'536 




A 








3 


13 Bit 4$ntJir ComairatDr 






A 








a-Bii l()*(i|iTv ContpaTBtor 
at\(i il B>I COingiriilBi 


■627 




A 









ADDRESS COMPARATORS 



D£SCA1PTlON 



OyrPUT LATCHED 
ENABLE OUTPUT 



TECHJMOLOGV 



le B<t TO A 3it 



13 Bit TO 4 Bii 



• Denotes available technology. 
A Oenoies planned new products. 
S Denotes supplement to daia book. 
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FUftlCTIONAL INDEX 



ARITHMETIC CIRCUITS AND PROCESSOR ELEMENTS 

OTHIR ARITHMETIC OPERATORS 



PARALLEL BINARY ADDERS 



DESCRIPTION 



Dull 1 841 Carry Sav< 



TECHMOtPGV 



STD 
TTt 



AL£ AS H LS 



VOLUME 



ACCUMULATORS. ARtTMMETIC LOGIC UNITS. 
LOOK- AHEAD CARRY GENERATORS 



DESCmPIION 


Type 


TECHNOLOGY 


VOLUME 


STO 
TTL 


ALS 


AS 


LS 


S 


4-Bj| DftraUel Brntry Accunvulpton 


'261 










• 


2 


■681 








• 




A Bil Atilhmntic Lag't UJm»^ 
FunctiO'H Canarafoii 


-IB1 


« 






• 


• 






A 






3 


■381 








A 




2 










■ 








A 






3 


4 0(1 ArilhTinlic Log-c Unii 


■3BZ 








• 




2 


1 


'162 


m 








• 


2 


Loofc Ahead Carrv 
denvralora 








A 






Z 


'2BZ 






A 








'8B3 






• 






3 


Quad Settai Adder.'SubtrAcioh 


-3B5 








■ 




2 


A-Bii Slico ElDirtnti 










■ 




•1. 


R-^it Slice Elaintfni& 


•ess 













MULTtPtlERS 



DESCniPTHON 


TYP« 


TtCHNOLOGY 


VOLUME 


STD 
TTL 


ALS 


AS 


LS 


S 


2 Bit-bv^-Bii Paralkl Btnery MullFpFinii 


'261 








« 




2 


■1 Bii hr 4-Bil Parallttl Binary Multiplnop* 


274 










* 


ZSd 


• 










-285 


• 










2S UHt B Btl Brniiiv Rjle ^^h[Ilp4■et> 


■97 


• 










2& Duc^de Rati; MtilTifsliers 


16V 


• 










8 BiI ■ 1 fill 3 * CorrnromcnT MufTiplccM 


■384 








• 




16 iSil PSiflllrl Myfiiplisi 


-16)6 




A 








4 



DESCRIPTION 


TVPE 


TSCHNOLOCY 


5 


VOLUME 


TTl 


ALS 


AS 


H 


L 


15 


Quad Z-lflful E«clti*ii'e OR 
Gale* ■wUh TotfiTi-PoFa 
OuTbut) 


■B6 


• 








■ 


A 


• 


2 




■ 












35 


-3BB 












A 




2 


Quad 2 (ripui ixclutius OR 
G«l» with Oti«n- Celiac tpr 


138 


* 












* 




• 












3S 


Ouod 2 lnput £fidu4iv«- 


'Z60 
















2 


■BIO 




■ 


A 










3S 


Quod S'Inpul ExcluBlva NOR 
Gain Mill" Otwn-C«IUctar 


-S1I 




« 


A 










3S 


□uBd E)ldLJ^4vD QR'NOR 
Gatei 


■13S 














• 




4-BJI TiuB^Comslernoni. 
Elem«nt 


■B3 








•1 







BIPOLAR BIT-SLICE PflOCESSOR ELEMENTS 



DESCRIPTION 



CASCAOABLE 
TO 
N-BITS 



• Denotes available tGchnology. 
A Denotes planned now products. 

A Denotes "A" suffix version available in the technology indicated. 
S Denotes supplement to data book. 
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FUNCTIONAL INDEX 



MEMORIES 



UStR l*HDGHAMUABL£ READ-aNLV MI^MORIES IPROM il 
STAMDAFID PROM'f 



HEAD ONLY MEMORIES IRDM *! 



DESCRIPTION 


rvpc 


OAQANlZATlON 


TYPE 
OUTPUT 


5 


VOLUME 




TBP28S 1 GB 


204 BM M SB 


^'^^'"^ — 








TBP3flS 165 


204 BW K flB 


•^'^""^ — 


-i— 




ICK-Bii Airjiys 


_TBP3aSlG6 


2048 W « SB 


a stiig _ 


-i— 






TBP36SA165 


204flw ■ 8B 


ac 


-i— 








^ BB 


— oc 


_*_ 






TBP2^Sfll 


' AQ 


— 3_SiJii — 


-5— 






TBP24SA$ 1 


2048*^^ « Jfl 


— 2£ 









TBP7BSQ5A 


^02iW SB 










TBP^BSBEA 




3 S«TE 








TBP2fi$AB6A 


1024W ' 8B 


oc 










5 024V/ . 4B 










TBPJASA^I 


1D24W y 4B 


OC 




4 




TBP2e5il2 


St?W V BB 








TBP28S4a2 


512W i. BB 


OC 








TBP28S4e 


51 3W X BB 










TBP2BSA*6 


513W y BB 


OC 






tK-Bit Aitav> 


TBP2iS1Q 


256W X 4B 


3Steie 






TBP2ASAIC1 


ZSSA X 4B 


OC 








TBPissoaa 


33W X ea 










TBP16SA03D 


3 2W h SO 


OC 






TSP3 65030 


33W K a© 










INP3BSA030 


33W - 8B 


OC 






L0W-P0WEJ1 PnOM-> 


DCSCfflFn-IQN 


TYPE 


ORGANIZATION 


TYPE 
OUTPUT 


s 


VOLUME 






' BO 


3 SiATf 


• 






TBP3fiLt6S 


2D4fiW r BB 


3 5iAT4 








TBP3BLI6B 


3(U^W K BB 








SK-Bit Atr^v! 


TBPTBLafiA 


I024W X flR 


3 StBta 






TBP2BL8BA 


1024W X RB 


3 Sltta 








TBP2BI.4J 


512W « BB 


3. State 




4 




51 2W . 68 


3 Slaltr 






Bl Artoyj 


TBP2BL22 


25flW >c 6B 


3 SinLe 






TEP2BLA22 


X 68 


DC 






?56-Bh Artayi 


TBPaBL030 


32W " aa 


3'Slatff 











TYPE 




TECHKOLOQV 




DESCmPTtON 


ORGANIZATIDN 


Of 
OUTPUT 


TYPE 


STD 
TTL 


ALS 






102-i-Bir AFtiyi 


J5B - 4 


□ C 




• 




AS 1 5 




2^^ B>l ArrAfi 


32 - 8 


OC 


aa 


A 









RAMDOM-ACCESS HEAD-WRITf MEMORIES {flAM'tl 



IS D-t MuMtW* "S'l 



OAOANilATION 



TECHHOLdQT 



RftST'lH FIRST-OUT MEMORIES IFIFO Sl 



6* Wordi . 5 &i» 



tS4 Womi . 4 B.U 



TECHNOLDOV 



ALS AS LS 



* Denotes available technology. 

Denotes planned new products. 
A Denotes "A" suffix version availabte in the technology indicated. 
B Denotes "B" suffix version: avpilabte in the lechnotogv indicated. 
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FUNCTIONAL INDEX 



PROGRAMMABLE LOGIC ARRAYS 



PROCRAMMABLE LO<]lC ARRAYS 



OESCRIPTION 



»fiph- Part om« not PAL" 



Hall Pofit' PAL" 



EicJusivii OR PAL' 



H'UiMifiid irpvl PAL* 



Lslthw] lA^uI PAL' 



OUTPUTS 
T¥?E 



Lllch«d Inml PAL* 



PAL20L10 ZD 



PALIOXJ-IO 



PALjoxio :o 



PAlHtSHB-JS 



■PAlTiaiB-Jli 



PALTISROZQ 



'PAL II ■ it^tX^'W^ 



iiidamiik «l MonoHliic MarncHVT- IncMpoikt 



NO. DF 
PIUS 1 



• DenoiQS available technology. 
A Denotes planned now products. 
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REVISIONS 



Revisions to the TTL Data Book, Volume 3, 1984 



PAGE 



2-27 and 
2-28 



DATA SHEET 



Third paragraph, second line 



'ALS10 



CHANGE 



The word "connection" to correction. 



Revised to 'ALS10A. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984. 



2-31 and 
2-32 



2-35 and 
2-36 



2-47 and 
2-48 



2-5B and 
2-56 



2-69 and 
2-70 



2-77 and 
2-78 



2-79 



2-81 and 
2-82 



2-33 and 
2-84 



2-87 and 
2-88 



2-89 



2-117 



'ALS1 1 



'ALS12 



'ALS22A 



'ALS30 



'ALS35 



■ALS74 



'AS74 



■ALS86 



'AS95 



'ALS109 



'AS 109 



'ALS136 



'AS1 39 



Revised to 'ALS1 1 A. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984, 



Revised to 'ALS12A. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1934. 



Revised to 'ALS22B. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984. 



Revised to 'ALS30A. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984. 



Production released. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1 984. 



Revised to 'ALS74A. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984. 



electrical characteristics; l|H and IjL parameters to the 
following: 



1|H 


CLK or □ 


Vcc = S.5 V. V| - 2.7 V 


20 


20 




PREor CLR 


40 


40 


l|L 


CLK or D 


VcG = S.S V, V| . 0.4 V 


-0.5 


-0.5 


mA 


PRE or CLS 


-1.8 


- 1.8 



Production released. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984. 



Production released. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984. 



Revised to 'ALS109A. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984, 



electrical characteristics; l|H and I|l parameter to the 
following: 



l|H 


CLK, J Qr K 


Vcc = 5.5 V. Vj - 2.7 V 


20 


20 


,,A 


PRE or CLfl 


40 


40 


l|U 


CLK, J or K 


Vcc = 5.5 V, V| = 0.4 V 


-0,5 


-0.5 


mA 


PRE or CiR 


- 1,B 


- 1.8 



Note 1 lo read, IcC rnoasured with J, K. CLK, snd PRE grounded, then 
with J, i<, CLK, and CLR oroundcd. 



New device. Data sheet printed in the Supplement to the 
TTL Data Book, Volume 3, 1 984. 



Delete SN54AS139 and SN74AS139, 4 places each. Delete 
'AS139, 2 places. 
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REVISIONS 



PAGE 



2-1 T8 
2-120 



2-124 



2-139 and 
2-141 



2-140 



2-144 and 

2-145 



2-151 



2-152 



DATA SHEET 



■AS139 



'AS139 



'AS151 



'ALS/'AS161, 'ALS/'AS163 



■ALS/'AS160, 'ALS/'AS162 



'AS160 thru 'AS163 



•ALS165 



'ALS165 



CHANGE 



Delete SN54AS139 and SN74AS139, 2 places each. 



Delete page. 



Production released. Data sheet printed in the Supplement to 
the TTL Data Book, Volume 3, 1984. 



Title: SYNCHRONOUS 4-BIT BINARY COUNTERS. 



Title: SYNCHRONOUS 4-BiT DECADE COUNTERS. 



Production fsleased. Data sheet printed in the Supplement 
to the TTL Data Book, Volume 3, 1984. 

logic symbol: 



SH/LD ■ 
CLK INH ■ 
CLK 

SER 

A • 

a ■ 

c • 

D ■ 

E ■ 
F 

G ■ 



<11 f> 


SHGS 
CI [LOADI 


115) 


>1 


>C2/-» 


121 





H ■ 



(10( 


ZD 
TD 


(11) 


(121 


ID 


(131 




114) 




(3) 




(4) 




(5) 




(61 


ID 





191 



(71 



•QH 



logic diagram (positive logic) 



i ' (J- r J- J- J- J i 




Pif> numbers shown am for J and N packages. 
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REVISIONS 



PAGE 



DATA SHEET 



2-154 



2-157 

thru 

2-165 



2-168 



2-171 and 
2-1 72 



2-185 



2-186 



2-187 



'ALS166 



'ALS168A, 'ALS169A 
■AS168, 'AS169 



■ALS174, 'ALS175, 
■AS 174, and 'AS175 



'AS175 



'AS182 



'AS182 



'AS182 



CHANGE 



timing diagram: 

tVP+e»l c!«»r, *Wri. lOBd, inhibit, flnd shiit iBquenMt 

tioc" JTJXriJTJT-JTJT-/TJTJlJTJTJTJT-r^^ 

CLOCK iHMIflIT ~1_ 



-1 






















- 


J 


















1_ 

nr 


J 
1 












L 
















1 












L 








_ 






nr 


1 


























nr 


1 












nr 


T 




















1—1 1 








1 1* ■ ifc^lALfiril^T- ■ ■Hlfi' H !• • 

CLEAR 10*D 



'ALS168A and 'ALS169A are revised to 'ALSieSB and 
■ALS169B, 

'AS168 and 'AS169 are production released. New data 
sheet is printed in the Supplement to the TTL Data Book, 
Volume 3, 1984. 



logic diag rams: 

The CLR Input on both diagrams to the following: 



ID 



'AS175 is production released. Data sheet is printed in the 
Supplement to the TTL Data Book, Volume 3, 1984. 



FH and FN Package: Pin 17 to Cp,, Pin 15 to Cn-t-x- Pi" 14 
to Cpi -f- y 



FUNCTION TABLES NOTE: First Note to, 
H = High level, L = Low level, X - Irrelevant 



electrical jsharacteristics: liL parameter (P2, PI, G3) to 
(PO, PI, 133). 



2-188 



■AS182 



to 



switching characteristics: 
Tl 

(Output) 
output of first parameter 

from Cn + y. Cn-l-y to Cn + x. Cn-hy 



TO 
(Output) 



On -1-2 



Cn-l-z 



Texas 
Instruments 

POST OFFICE BOX Z2&013 • DALLAS, TEXAS 75265 



1-23 



REVISIONS 



PAGE 



2-202 



2-221 



2-225 



2-226 



2-230 



2-235 



2-241 thru 
2-244 



DATA SHEET 



'ALS192, 'ALS193 



'AS240. ■AS241 



'ALS242A 



'AS242, 'AS243 



'ALS244A 



'ALS245A 



'AS250 



2-255 thru 
2-260 



'ALS257, 'ALS258, 
■AS257, 'AS258 



2-258 



'ALS2S8 



2-263 



'AS264 



2-267 



'AS264 



2-271 



'ALS273 



2-278 



'AS282 



2-282 



'AS286 



2-287 thru 
2-290 



'AS298 



2-294 



'ALS299, 'ALS323 



CHANGE 



recommended operating conditions: Add the following 
parametersr 

tsu Setup time UP high before DOWN! 17 ns MIN , 2 places 
DOWN high before UPT 1 5 ns MIN , 2 pieces 
The following parameters; 

th Hold lime UP high after DOWNT from ns MIN , 2 places 

to 5 ns MIN , 2 places 
DOWN high after UPt from ns MIN , 2 places 
to 8 ns, MIN, 2 places 



Title: LILNE to LINE 



switching characteristics: Limit headings from 
SN54AS242A to SN54ALS242A 
from SN74AS242A to SN74ALS242A 



alectrical characteristics: I|H limits for A or B ports* from 
50 pA MAX to 70 fiA MAX, 2 places. 



eloctrical characteristics: Delete I|l limit of -0.1 mA typ 
Add l|L limit of -0.1 mA MAX 



description: In the first sentence, change the word 
synchronous to asynchronous. 



Production released. Data sheet is printed in the Supplement 
of the TTL Data Book, Volume 3, 1984. 



Title: QUADRUPLE 1 OF 2 DATA SELECTORS/ 
MULTIPLEXERS WITH 3-STATE OUTPUTS 



switching characteristics: 



'PLH 


A/B 


Anv Y 


8 23 


8 20 


ns 


'PHL 


5 28 


B 25 





positive logic equations: For ACTIVE LOW-CARRY 

COUNTERS, change the equation CO = BO to CO = BO 



TYPICAL APPLICATION INFORMATION: In the first 
sentence, change 'AS624 to 'AS264. 



switching characteristics: In the last line of the "FROM' 
column, change CLR to CLK. 



logic diagram: outputs (15) Cn + x to (ID Cn + z and 
(11) Cn-Fz to 115) Cn + x- 



fBcommended operating conditions: For the SN74AS286, 
change Iql parity error limit of 10 mA MAX to 20 mA MAX 



Production released. Data sheet is printed in the Supplement 
of the TTL Data Book, Volume 3, 1984. 



electrical characteristics: I|l parameter: SO, SI, SR, SL to 
"All other" and "All other" to G1, G2, CLK, CLR. 
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REVISIONS 



PAGE 1 


DATA SHEET 


CHANGE 


2-295 


■ALS299, 'ALS323 


switching characteristics: tpLZ (FBOMl SO, SI ITOl Qa thru 
Qh change limits from 8 ns IVIIN, 30 ns MAX to 3 ns IVllN, 
20 ns MAX for SN54ALS299 and SN54ALS323. 
Change limits from 8 ns MIN, 25 ns MAX to 3 ns MIN, 
15 ns MAX for SN74ALS299 and SN74ALS323. 


2-299 


'ALS323, 'AS323 


Add: 2-291 after, "see page ." 


2-335 


'ALS513, 'ALS519, 'ALS522 


electfical characteristics; IqH parameter: test condition 
Vcc = 4.5 V to Vcc = 5.5 V 


2-385 


■ALS564 
'ALS564 


recommended operating conditions:For the SN54ALS564 
change fclock 'fom 30 MHz MAX to 25 MHz and for 
SN74ALS564 change from 35 MHz MAX to 30 MHz MAX. 
switching characteristics: fmax ^'om 30 MIN to 25 MIN for 
the SN54ALS564 and from 35 MIN to 30 MIN for the 
SN74ALS564. 


2-399 


'ALS573 


recommended operating conditions: tw Pulse duration, 
enable C high from 10 ns MIN to 1 5 ns MIN, 2 places. 


2-421 thru 
2-424 


'AS622, 'AS623 


Production released. Data sheets printed in the Supplement 
of the TTL Data Book, Volume 3, 1984. 


2-421 


'AS620, 'AS623 


etectrical characteristics: 1|h limits lA or B ports! from 
50 nA MAX to 70 fiA MAX. 

lO limits from - 30 mA MIN, - 1 1 2 mA MAX to - 50 mA 
MIN, -150 mA MAX, 2 places. 


2-423 


'AS621, 'AS622 


electrical characteristics: I|h limits (A or B ports) from 20 nA 
MAX to 70 ;xA MAX. 

I|L limits (A or 8 ports) from -0.5 mA MAX to 
-0.75 mA MAX. 


2-424 


'AS621, 'AS622 


switching characteristics: Rl = 680 [J to Rl = 500 n, 
2 places. 


2-430 


•ALS634, 'ALSeSB 


TABLE 8: In the third row of the "DB CONTROL OECB" 
rnriimn rhanop H to L 


2-431 


'ALS632, 'ALS633 


logic diagram: Last note below diagram. Change (O) to lii). 


2-443 


■AS638, 'AS639 


electrical characteristics: l|H limits (A or B ports) from 50 fiA 
MAX to 70 ^A MAX. 

lO limits from -30 mA MIN, -112 mA MAX to -50 mA 
MIN, - 150 mA MAX, 2 places. 


2-444 


'AS638, 'AS639 


switching characteristics: Rl = 680 n (A outputs) to 
Rl = 500 1! [A outputs) in 2 places. 


2-451 


■AS640, 'AS643, 'AS645 


electrical characteristics: I|h limits (A or B ports) from 50 /lA 
MAX to 70 liA MAX. 

lO limits from - 30 mA MIN, - 1 1 2 mA MAX to - 50 mA 
MIN, -150 mA MAX, 2 places. 


2-453 


'AS641, 'AS642, 'ASB44 


electrical characteristics: I|h limits {A or B ports) from 50 fiA 
MAX to 70 ;iA MAX, 2 places. 



o 



< 

DC 
LU 
2 
UJ 

C3 
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PAGE 


DATA SHEET 


CHANGE 


2-454 


'ASe41, 'AS642, 'AS644 


switching characteristics: Rl = 680 [1 to Rl = 500 f), 3 

places. 

Delete Product Preview at bottom of page. 


2-455 


'ALS646 thru ■ALS648, 
Abti46, ASd48 


Bus-Management functions diagrams: REAL-TIME TRANSFER 
BUS B TO BUS A. Under CBA change X to H or L. 
REAL-TIME TRANSFER BUS A TO BUS B, under CAB 
change X to H or L. 


2-456 


'ALS646 thru 'ALS648, 
'AS646, 'AS648 


FUNCTION TABLE: In the fifth row of the "CAB" column, 
change X to H or L. 

In the last row of the "CAB" column, change X to H or L. 


2-462 


'AS646. 'AS648 


electrtcal characteristics : VoH limit dOH = —12 mA) from 
2.4 V iVlIN to 2 V MIN. 

VoH limit (IQH =-15 mA) from 2.4 V MIN to 2 V MIN, 
1[H limit (A or B port) from 50 ,iA MAX to 70 /lA MAX, 
2 places. 

I||_ limit lA or B porti from -0.5 mA MAX to -0,75 mA 
MAX, 2 places. 


2-465 


'ALS651 thru ■ALS6B4, 
'AS651, 'AS652 


Bus-Management function diagrams: TRANSFER STORED 
DATA TO A AND/OR B, under SBA change X to H. 


2-467 


'ALS652, 'ASesa, 'ALS654 


logic symbols: Inside of the control blocks of both logic 
diagrams. Change G6 to G5. 


2-473 


■AS651, ■AS652 


electrical characteristics: Vqh limit (Iqh = —12 mA) from 
2.4 V MIN to 2 V MIN. 

Vqh limit (!oH = -15 mA) from 2.4 V MIN to 2 V MIN. 
I|H limit (A or B portsi from 50 ;iA MAX to 70»iA MAX, 
2 places. 

I|L limit (A or B ports) from -0,5 mA MAX to -0,75 mA 
MAX, 2 places. 


2-475 thru 
2-480 


'ALS678 


Production released. Data sheet printed in the Supp/ement of 
the TTL Data Book, Volume 3, 1984. 


2-479 


'ALS677 


switching characteristics: TpuL limits (FROMI Any A, |T0) Y 
from 35 ns MAX to 40 ns MAX for SN54ALS677 and from 
30 ns MAX to 35 ns MAX for SN74ALS677. 


2-481 thru 
2-486 


'ALS680 


Production released. Data sheet printed in the Supplement of 
the TTL Data Book, Volume 3, 1984. 


2-490 


'ALS689 


electrical characteristics: iQf-) parameter, change test 
condition Vqq = 4.5 V to Vcc = 5-5 V. 


2-491 thru 
2-503 


■AS756 'AS757, 'AS75a, 
'AS759, 'AS760, 'AS762, 
'AS763 


Production released. Data sheets are printed in the 
Supplement of the TTL Data Book, Volume 3, T984. 


2-515 


'AS804A 


switching characteristics: All MIN limits from 2 ns to 1 ns. 




'ALS810 'ALS811 


New devices. Data sheets are printed in the Supplement of 
the TTL Data Book, Volume 3, 1984. 
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REVISIONS 



PAGE 



DATA SHEET 



2-552 and 
2-553 



'AS841, 'AS842 



CHANGE 



Production released. Data sheet is printed in tlie Supplement 
of the TIL Data Book, Volume 3, 1984. 



2-560 and 
2-561 



'AS843, 'AS844 



Production released. Data sheet is printed in the Supplement 
of the TIL Data Book, Volume 3, 1984. 



2-566 and 
2-567 



'AS845 



Production released. Data sheet is printed in the Supplement 
of the TTL Data Book, VoSume 3, 1984. 



2-571 thru 
2-580 



■AS850, 'ASeSI 



2-579 



'ASS50 



2-598 



'AS857 



2-621 



2-631 thru 
2-636 



2-697 



2-711 thru 
2-713 



'ALS873 



'AS877 



'AS103B 



■ALS1245 



Production released. Data sheet is printed in the Supplement 
of the TTL Data Book, Volume 3, 1984. 



TYPICAL APPLICATION: In the drawing, the E input is 
connected to the input of_an inverter. The output of the 
inverter is connected to G inputs of two separate 'AS850s. 
Change this part of the drawing as follows2_ 
The E input is connected directly to the G input of the 
top 'AS850. The E input is also connected to the input of 
an inverter. The output of the inverter is connected to the 
G input of the bottom 'AS850. 



electrical characteristics: Iq limits from -30 mA MIN, 
- 1 1 2 mA MAX to - 50 mA MIN. - 1 50 mA MAX, 
2 places. 



recommended operating conditions: tw Pulse duration 
(Enable C highl limit from 10 ns MIN to 1 5 ns MIN, 2 
places. 



Production released. Data sheet is printed in the Supplement 
of the TTL Data Book, Volume 3, 1984. 



logic symbol: Replace the logic symbol with the following: 



1A - 
IB ■ 
2A - 
2B - 
3A- 
3B ■ 
4A- 
4E . 



(11 


>10 


(31 


(21 


IBl 


14) 




<51 


^ (81 


Ol 




(101 


^ (11) 


(121 




(131 







• 3Y 



■ 4V 



Revised to 'ALS1245A. Data sheet is printed in the 
Supplement to the TTL Data Book, Volume 3, 1984. 



2-733 



'AS2620, 'AS2623 



alectrical characteristics; l|H limits (A or B port) from 50 (zA 
MAX to 70 ^A MAX, 2 places. 

I|L limits (A or B port) from -0.5 mA MAX to -0.75 mA 
MAX, 2 places. 

lO limits from - 30 mA MIN, - 1 1 2 mA MAX to - 50 mA 
MIN, - 1 50 mA MAX, 2 places. 
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CHANGE 


2-137 


'AS2640, 'AS2645 


electrical characteristics: l|H limits (A or B port) from 50 tiA 
MAX to 70fiA MAX, 2 places. 

I|L limits (A or B port) from -0.5 mA MAX to -0.75 mA 
MAX, 2 places. 

lO limits from - 30 mA MIN, -112mA MAX to - 50 mA 
MIN, -150 mA MAX, Z places. 




1-28 



Texas 
Instruments 

POST OFFICE SOX • DAUIAS. TEXAS 7S?65 



Supplement to 
The TTL Data Book 
Volume 3 



General Information 



ALS and AS Circuits 



Applications 



2 
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CO 
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> 

CO 
O 

30 
O 

c 

H 
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TYPES SN54ALS10A, Sftl54AS1Q, SN74ALS10A, SN74AS10 
TRIPLE 3-INPUT POSITIVE NAND GATES 



!• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Piastic 
and Ceramic DIPs 

• Dependable Texas instrunients Ouallty 
and Reliability 

description 

These devices contain three independent 3-input 
NAND gates. They perform the Boolean functions 
Y - A-B C or Y = A + B + C in positive logic. 

The SN54ALS10A and SN54AS10 are characteciied 
for operation over the full militarv temperature range 
of -55°C to 125°C. The SN74ALS1QA and 
SN74AS1 are characterized for operation from °C 
to TCC. 



FUNCTION TABLE looch gatel 



SN64ALS10A, SN54AS10 ... J PACKAGE 
SN74ALS10A. SN74AS10 ...» PACKAGE 
HOP VIEWl 



1 A[[ 


1 


Uu 


Hvcc 


IB 


2 


13 


Die 




3 


12 


DlY 


2B£ 


4 


1 1 


D3C 


2C[^ 


5 


ID 


I|3B 


2YQ 


S 


9 


23 A 


GND[; 


7 


8 


]3Y 



SN54ALS10A, SN54AS10 . . . FH PACKAGE 
SN74ALS1QA. SN74AS10 . . . FM PACKAGE 
(TOP VIEWl 
U 

(o < (J u u 
- ^ z > ^ 

LJLJLJLJLJ \ 



INPUTS 


OUTPUT 
Y 


A 


B 


c 


H 


H 


H 


L 


L 


X 


X 


H 


X 


L 


X 


H 


X 


X 


L 


K 



2A ]i 

NC ]s 
28 ]g 
NC 2 l 
2C ]8 



3 2 1 20 la 



ia[ lY 

17 [ NC 

16 [ 3C 

15 [ NC 

M [ 3B 



3 10 H 12 13 

\ 1—1 1— 11— 1 1— 1 1—. ^ 
> a u > < 

cs z 2 <^ 

a 

NC"No ioWfriB) connection 



logic symbol 



1A 
IB 
10 


(11 






(21 




^ (121 


(131 






(31 






2A 
2B 
2C 






(41 




\ (61 


(61 






(91 






3A 






3B 
3C 


(101 




\ (BI 


(111 












Pin numbers shown 


aiB iar J 


and N pBckogUs. 
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TYPES SN54ALS10A, SN74ALS1DA 
TRIPLE 3-INPUT POSITIVE-NAMD GATES 



absolute maximum ratings over operating free-air ternperature range [unless otherwise noted) 



SN74ALS10A O'CtoTCC 

recommended operating conditions 




SN54ALS10A 


SN74ALS10A 


UNIT 


MIN MOM MAX 


MIN NOM MAX 


Vcc Supply voltage 


4,5 5 6.5 


4.5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


V|L Low-level input voltage 


□.a 


0.8 


V 


IqH High-level output current 


-0.4 


-0.4 


mA 


lOL Low-level output current 


4 


B 


mA 


Opetating free-air temperature 


-55 125 


70 


»C 


electrical characteristics over recommended operating frae-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS 


SN54ALS10A 


SN74ALS10A 


UNIT 


WIN TYPt MAX 


MIN TVPt MAX 


V|K 


Vcc = *-5 V. 1| = - 18 mA 


-1.5 


-1.5 


V 


VOH 


Vcc = "^-B V to 5.5 V, IQH = -0-4 mA 


VcC-2 


Vcc-2 


V 


Vol 


Vcc = 4.5 V, iQL = 4 mA 


0.2S 0.4 


0.25 0.4 


V 


Vcc = 4.5 V, Iql = a mA 




0.35 0.5 


il 


Vcc = 5.5 V, V| = 7V 1 0.1 


0.1 


rr^A 


l|H 


Vcc - 5.5 V. V| = 2.7 V 


20 


20 


CA 


l|L 


Vcc = 5-5 V, V| = 0.4 V 


-0.1 


-0.1 


mA 


IQ* 


Vcc = 5-5 V, Vq = 2.25 V 


-30 -112 


-30 -112 


mA 


'CCH 


Vcc = 5.5 V, Vj = V 


0.32 0.6 


0.32 0.6 


mA 


'CCL 


Vcc = 5.5 V, V, = 4.5 V | 1,2 2,2 


1.2 2.2 


mA 



tAfl tvpical values are at V^c = 5 V. = 25°C, 

I The output condilkins have baer, chosen to produce a curient That cloBOly approximates one half of the true short- ci'TCU it output current, Iq^. 



switchtng characteristics {see Note 1) 



PARAMETER 


FROM 
IINPUT) 


TO 
(OUTPUT) 


Vcc = '*-5 Vto B.B V, 

Cl = 50 pF, 

RL = 500 Q, 

Ta = MIN to MAX 


UNIT 


5N54ALS10A 


SN74ALS10A 


MIN MAX 


MIN MAX 


tpLH 


Any 


Y 


2 13 


2 11 


ns 


'PHL 


Any 


Y 


2 12 


2 10 


ns 



NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book. Volume 3. 
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TYPES SN54AS10, SN74AS10 
TRIPLE S INPyi POSITIVE-lilAND GATES 



absolute maximum ratings over operating free-air tsmparature range (unless otherwise noted) 



Supply voltage, Vcc 7 V 

Input voltage 7V 

Operating frea-air temperature range: SN54AS10 - 55 °C to 1 2S°C 

SN74AS10 O'CtoTO'C 

Storage temperature range - 6 5 "C to 1 50 °C 



recommended operating conditions 





SNE4AStO 


Sril74AS10 


UNfT 


MIN NOM MAX 


Mm NOM MAX 


Vcc Supply voltage 


4.5 5 S.6 


4.5 5 5.5 


V 


V|H High-level input voltagB 


2 


2 


V 


ViL Low-level input voltago 


0.3 


0.8 


V 


'oh High-level output current 


-2 


-2 


mA 


IQL Low-level output current 


20 


20 


mA 


"^A Operating free-air temperature 


-BS 125 


70 


°c 


electrical characteristics over recommended operating free-air temperature range [unless otherwise noted] 


PARAMETER 


TEST CONDITIONS 


SNS4AS10 


SN74AS10 


UNO' 


MIN TYPf MAX 


MIN TYPt MAX 


V|K 


Vcc = ^-B V, l| = -18 mA 


-1.2 


-1.2 


V 


Vqh 


Vcc = 4.5 V to 6.5 V, IqH = -2 


Vcc-2 


Vcc-2 


V 


Vol 


Vcc = 4.5 V, Iql = 20 mA 


0.35 0.5 


0.36 0.6 


V 


i| 


Vcc = 5-5 V, V| = 7 V 


0.1 


O.l 


mA 


l|H 


Vcc = 5.5 V, V| = 2.7 V 


20 


20 


fjA 


l|L 


Vcc - 5-5 V, Vi - 0.4 V 


-O.S 


-0.5 


mA 


lo' 


Vcc = 5.5 V, Vq = 2. 25 V 


-30 -112 


-30 -112 


mA 


ICCH 


Vcc = 5.5 V, V| = V 


1.5 2.4 


1.5 2.4 


mA 


'CCL 


Vcc = 5.5 V, V| = 4.5 V 


8.1 13 


8.1 13 


mA 



tAM typJCfll values aro at Vq^ ^ S V, => 2S'*C. 

4Tha output condittons have bsen cho&an to produce a currsm that dosoly appraximatss one hall of tht trua iht)n-c\tcui\ outpui cun^ni, Iqq, 



switching characteristics (sae Note 1) 



PARAMETER 


PROM 
IINPUTI 


TO 
lOUTPUTt 


Vcc = 4.B Via 6.5 V, 

Cl = 50 pF, 

R|. = 500 Q. 

Tft = MIN to MAX 


UNfT 


SN54A$10 


SN74AS10 


MIN MAX 


MIN MAX 


IpLH 


Any 


Y 


1 S 


1 4.5 


ns 


'PHL 


Any 


Y 


1 5 


1 4.5 


ns 



NOTE }: For Eoad circuit end voltBga waveforins. see page t-T2 of Ttia TTL Dala Book. Volume 3. 
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TYPES SN54ALS11A, SI\I54AS11, SI\I74ALS1 tA, SN74AS11 
TRIPLE 3-INPUT POSITIVE-AND GATES 



• Package Options Include Both Plastic and 
Ceramic Cliip Carriers in Addition to Plastic ' 
and Ceramic Dips 

• Dependabie Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-vnpuT 
AND gates. They periorm the Boolean functions 
Y = A-B-C or Y = A + B + C in positive logic. 

The SN54ALS1 1 A and SN54AS1 1 are characterized 
for operation over the full military temperature range 
of -55°C to 12S°C. The SN74ALS11A and 
SN74AS1 1 are characlerized for operation from °C 
to lO^C. 

FUNCTtOlM TABLE Isach gats) 



IIMPUTS 


OUTPUT 


A 


B 


c 


Y 


H 


H 


H 


H 


L 


X 


X 


L 


X 


L 


X 


L 


X 


X 


L 


L 



logic symbol 



1A - 
IB - 

1C- 
2A- 
2B- 
2C- 
3A- 
36- 
3C. 



(1) 


& 


1121 


121 


(131 


(SI 


(31 




14) 


tsl 


<e) 


Ol 




IID) 


(111 







SfJ54ALS11A. SN54AS11 ... J PACKAGE 
SN74ALSnA, SM74AS11 . . . N PACKAGE 
(TOP VIEW) 

1 ArTTTJiTp Vcc 




SN54ALSnA. SNB4AS11 . . . FH PACKAGE 
SN74ALSnA, SN74AS11 ... FN PACKAGE 
(TOP VIEW! 

U 

CD < O O U 
■- — Z > " 
~CJl 1 1 !LJ LJ ' V 



3 2 1 20 19 

2A ]4 18[ lY 

NC ] 5 )7[ NC 

2B ]6 16 [ 3C 

IVC ] 7 15 [ NC 

2C ]8 14 [ 3B 

\ B 10 11 1213 / 



> Q U > < 
^ 2 Z n 
O 



NC— No inlernal connacdon 



Pin njmhEfs shown are for J and N packages. 
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TYPES SN54AIS11A, SN74ALS11A 
TRIPLE 3-INPUT POSITIVE-AND GATES 



absoluta maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supplv voltage, Vcc 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS1 lA -BB'Cto 125 °C 

SN74ALS11A 0°Cto70°C 

Storage temperature range -65°Ctol50°C 



recommended operating conditions 







SNS4ALS11A 


SN74ALS11A 


UNIT 






MIN 


NOM 


MAX 


MIN 


NOM MAX 




Supply voltage 


4.5 


5 


5.5 


4.5 


5 5.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input vnltage 


o.a 


0.8 


V 


iqh 


High-level output current 


-0.4 


-0.4 


mA 


lOL 


Low-level output current 


4 


a 


mA 


Ta 


Operating free-air temperature 


-55 




125 





70 





electrical characteristics over recommended operating free-elr temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54ALS11A 


SN74ALS11A 


UNrr 


MIN TYPf 


MAX 


MIN TYPt 


MAX 


V|K 


vcc 




4.5 V, 


I| = - 1 8 mA 


-1.5 


-1.5 


V 


Vqh 


vcc 




4.5 V to 5.5 V, 


•oh ^ -0.4 mA 


Vcc -2 


Vcc -2 


V 


Vol 


Vcc 




4,5 V, 


IqL - 4 mA 


0.25 


0.4 


0.25 


0.4 


V 


Vcc 




4.5 V, 


IqL = B mA 






0.35 


0.5 


l| 


Vcc 




5.5 V, 


V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc 




5.5 V, 


V| = 2.7 V 


20 


20 


(iA 


l|L 


Vcc 




S.5 V, 


V| = 0.4 V 


-0.1 


-0.1 


mA 


IQ* 


Vcc 




5.5 V. 


Vo = 2.25 V 


-30 


-U2 


-30 


-112 


mA 


'CCH 


Vcc 




5.5 V, 


V| = 4.5 V 


1 1.8 


1 1.8 


mA 


ICCL 


Vcc 




5.5 V. 


V| = V 


1,6 


3 


1,6 3 


mA 



lAII typicat valuos are at Vcc " & V, = 25°C. 

tTho output condiiioni have baon chosani to produco a current that clo5a1:v approKimates cna half of tha true Bhort-ctrcutt oulpui current. iQg, 



switching charecteiistlcs (see Note 1] 



PARAMETER 


FROM 
KNPUTI 


TO 
(OUTPUT) 


Vcc = Vto 5.5 V, 

Cl = 50 pF, 

HL = 500 0, 

Ta = MIN to MAX 


UNIT 


SNS4ALS11A 


SN74ALS11A 


MIN MAX 


MIN MAX 


!PLH 


Any 


Y 


2 15 


2 13 


ns 


'PHI 


Any 


Y 


2 12 


2 10 


ns 



NOTE U For ioiid circuit and voltage wavefarms, see pago 1-5 2 of The TTU Data Book, Voloitifi 3, 
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TYPES SN54AS11, Sni74AS11 
TRIPLE 3-INPUT POSITIVE-AND GATES 



absolute maximum ratings over operating frea-alr temperature range (unless otherwise noted) 



Supply voltage, Vcc 7 V 

Input voltage , 7 V 

Operating frea-airtemperaturB ranga; SIM54AS1 1 -55°Ctot25°C 

SN74AS11 O^CtoyCC 

Storage temperature range -65°Cto 1 SCC 



recommended operating conditions 







SMS4AS11 


SN74AS1 1 


UNIT 






IVIIN MOM MAX 




NOM MAX 


Vcc 


Supply voliaga 


4.5 5 5.5 


4.5 


5 5.5 


V 


V|H 


High-level input voitags 


2 


2 


V 


VlL 


Low-level input voltage 


O.B 


0.8 


V 


IQH 


High-level output current 


-2 


-2 


mA 


lOL 


Low-tevel output current 


20 


20 


mA 


Ta 


Operating free-air tBrnperflture 


-55 125 





70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PAHAMETER 


TEST CONOmONS 


SNE4AS11 


SN74AS11 


UNIT 


M\U TVPt 


MAX 


MIN 


TVPt 


MAX 


V|K 


Vcc 




4.5 V, 


l| = -18 mA 


-1.2 


-1.2 


V 




Vcc 




4.5 V to 5.5 V, 


lOH = -2 mA 


VcC-2 


Vcc-2 


V 


Vol 


Vcc 




4.5 V, 


Iql = 20 mA 


0.35 


0.5 




0.35 


0.6 


V 


ti 


Vcc 




5.5 V, 


V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc 




5.6 V, 


V| = 2.7 V 


20 


20 




l|L 


Vcc 




5.5 V, 


V| = 0.4 V 


-0.5 


-0.5 


mA 


io« 


Vcc 




S,8 V, 


Vq = 2.25 V 


-30 


-112 


-30 




-112 


mA 


ICCH 


Vcc 




5.5 V, 


V| = 4.5 V 


4.3 


7 




4.3 


7 


mA 


ICCL 


Vcc 




5.5 V, 


V| = V 


1 1.2 


18 




1 1,2 


18 


mA 



tAU tvpicfll vbIum flfe ai Vq^ = 5 V, T^ = 2 5''C. 

tThB output conditions liavo bodi^ chason to produce a current (hot olosalv opproj(imatBS ona haif o1 iha true Short-circuit outpul currant, Iqs* 



switching characteristrcs fsee Note 1| 









Vcc = *-B V to S.5 V, 




< 
a 


PARAMETER 


FROM 
(INPUT) 


TO 
[OUTPUT! 


C(. = SO pp. 

Rl = 500 Q. 

Ta = IVIIN to MAX 


UNIT 








SN54AS11 


SN74AS11 




2 








MIN MAX 


MIN MAX 




< 


'PLH 


Any 


Y 


1 6,5 


1 6 


ns 


LS 


tPHL 


Afty 


Y 


1 8.5 


1 5.5 


ns 



NOTE T: For load circuit and voltaee wawflforms, sea paptj 1-12 of The TTL Oa\o Book. Voiumo 3. 
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TYPES SN54ALS12A, SN74ALS12A 
TRIPLE 3-lNPUT POSITIVE NAND GATES WITH OPEN-COLLECTOR OUTPUTS 



• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Irjstruments Quality 
and Reliabilitv 

description 

These devices contain three independent 3-input 
NAND gates with open-collector outputs, These 
gates perform the Boolean functions Y = A B C or 
Y = A + B + C in positive logic. The open-collector 
outputs fequife pull-up resistors to perform correctly. 
They may be connected to other oper^-collector out- 
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher Vqh levels. 

The SN54ALS1 2A is characterized for operation over 
the full military temperature range of -55''C to 
125°C. The SN74ALS12A is characterized for 
operation from 0°C to TCC. 

FUNCTION TABLE leach gflta) 



INPUTS 


OUTPUT 


A 


B 




Y 


H 


H 


H 


L 


L 


X 


X 


H 


X 


L 


X 


H 


X 


X 


L 


H 



SN54ALSiaA ... J PACKAGE 
SN74ALS12A . . . N PACKAGE 

(TOP viewi 

1A[J7T7Mrj Vcc 



1B[; 2 

SAC 3 
28111 

2c[:b 

2YC6 
GND[2 7 



13l 10 
12 J IV 
n J 3C 
10 ] 3B 
SD 3A 
8^3^ 



SNS4A1.S12A . . . FH PACKAGE 
SN74ALS12A ... FN PACKAGE 
ITOP VIEWI 



CO < u 



o 

u u 



1^ 

]6 
NO ]7 
2C ]8 



2A 

NC 
2B 



1— ] 1_] LJ !_] LJ 
3 2 1 20 19 



\ 

,B[ 


1 Y 


17[ 


NC 


16 [ 


3C 


15 [ 


NC 


14 [ 


3B 


/ 





9 10 n 1? 13 

\ <~1 r— n— 1, 

> D U > < 
r>J 2 ^ (7> 
ID 

r*JC No inifirnal connucdof^ 



logic symbal 




Pin fiumbets :ilrawn t 
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TYPES SN54ALS12A, SN74ALS12A 

TRIPLE 3-INPUT POSITVE NAND GATES WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating frae-alr temperature range (unless otherwise noted) 

Supply voltage. Vcc - ^ ^ 

Input voltage , , 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS12A -BBOC to IZB'C 

SN74ALS12A 0°C to TCC 

Storage temperature range -65°C to 150°C 



recommended operating conditions 





SN54ALS12A 


Sni74ALS12A 


UNIT 


MIN NOM IMAX 


MIN NOM MAX 


Vcc Supply voltage 


4.S B 5.5 


4.5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


V|t Low-lavel input voltage 


0.8 


0,8 


V 


Vqh High-lavQl output voltage 


5.S 


5.5 


V 


Iql Low-levol output current 


4 


3 


mA 


Oparsting frae-air tamparatufe 


-55 125 


70 





electrical ciiaracteristlcs over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 










SNS4ALS12A 


SIV74A1.S12A 


UNIT 








MIN TVPt 


MAX 


MIN TYPt 


MAX 


V|K 


Vcc 




4.5 V. 


I| = - 1 8 mA 


-1.5 


-1,5 


V 


lOH 


Vcc 




4.5 V. 


VoH = 5.5 V 


0,1 


0,1 


mA 


Vol 


Vcc 




4.5 V. 


IqL ~ 4 mA 


0,25 


0.4 


0,26 


0,4- 


V 


Vcc 




4.6 V, 


IqL = 9 mA 




0,35 


0.5 


ii 


Vcc 




5.5 V, 


V| - 7 V 


0,1 


0.1 


mA 


l|H 


Vcc 




5.5 V. 


V| = 2.7 V 


20 


20 


kA 


hL 


Vcc 




5.5 V, 


V| = 0,4 V 


-0,1 


-0.1 


mA 


'CCH 


Vcc 




5.5 V. 


V| = V 


0,32 


0.6 


0.32 


0,6 


mA 


ICCL 


Vcc 




5.5 V, 


V| = 4,5 V 


1,2 


2.2 


1.2 


2.2 


mA 



t AH typical valufts are at Vqc = 5 V, ^ 2 5 "C 



switching characteristics (sae Note 1 ) 



PARAMETER 


FROM 
(INPUTl 


TO 
(OUTPUT! 


Vcc = 4 B V to 6.5 V, 

Ci, . 50 pF, 

Bl = 2 kQ. 

Ta - MIN to MAX 


UNIT 


SN54ALS12A 


SN74ALS12A 


MIN MAX 


MIN MAX 


'PLH 


Any 


Y 


23 59_j 


23 64 


ns 


'PHL 


Any 


Y 


5 22 


5 18 


ns 



NOTE 1: Foi lood circuit and vottagfi wauefotms, seo page 1-12 of the TTL Data BooW, Vo'uma 3. 
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TYPES SN54ALS22B, SN74ALS22B 
DUAL 4-INPUT POSiTIVE-NAND GATES 
WITH OPEN-COLLECTOH OUTPUTS 

MARCH 1981 



Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas (nstruments Quality 
and Reliability 

description 

These devices contain two independent 4-input 
NAND gates. These gates perform the Boolean func- 
tions Y = A-B C-D or Y = A + B + C + D in positive 
logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be con- 
nected to other open-collector outputs to Implement 
active-low wired-OR or active-high wired-AND func- 
tions. Open-collector devices are often used to 
generate higher Vqh levels. 

The SN54ALS22B is characteriied for operation over 
the full military temperature range of -55°C to 
125°C. The SN74ALS22B is characterized for 
operation from 0°C to 70°C, 



FUNCTION TABLE IsBch gatel 



INPUTS 


OUTPUT 


A 


B 


c 


D 


V 


H 


H 


H 


H 


L 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 



SNE4ALSZ2B ... J PACKAGE 
$NT4ALSZ2B . . . N PACKAGE 
(TOP VIEWI 




SN54ALS22B . . . FH PACKAGE 
SN74ALSZ2B ... FN PACKAGE 
(TOP VIEWI 



to 



NC ]4 
NC ] 5 
1C ]6 
NC 3 7 
ID ]b 



u 

< U U Q 

^ - Z > cs 
L_l 1_] L_l 1_H_J 
3 7 1 20 19 



9 10 1 1 12 13 
I — ^ f— 1 1— 1 1— I 
> Q U > < 
^ 2 2 IN CM 



^^C - No iniemal connaciion 



IB [ 2C 
I7[ NC 
16[ NC 
15[ NC 
14[ 2B 



logic symbol 




F^il numbeis shown are iat J and N packages. 
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TYPES SN54ALS2ZB, SN74ALS22B 
DUAL 4-INPUT POSITIVE NAND GATES 
WITH OPEN COLLECTOR OUTPUTS 



absolute maximum ratings over operating frae-air temperature range (unless otherwise noted) 

Supply voltage. Vcc 

Input voltage ^ V 

Off-state output voltage ''V 

Operating free-air temperature range: SN54ALS22B -55°Cto125°C 

SN74ALS2ZB 0°Cto70°C 

Storage temperature range -65"C to 1 50 °C 



recommended operating conditions 







SN54ALSZZB 


SN74ALS22B 


UNIT 






MIN NOM 


MAX 


MIN 


NOM 


MAX 


^CC 


Svippiv voUage , 


4.5 5 


5.5 


4.5 


5 


6.6 


V 


V|H 


High-level input voltBQe 


2 


2 






V 


V|L 


Low-ievei input vottag& 


0.8 


O.B 


V 


VOH 


High-level output vottage 


5.5 


5.5 


V 


lOL 


Low-Ievei output cufrenl 


4 


8 


mA 


Ta 


Operating free-air temperature 


-55 


125 







70 


"C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PAHAMETEfi 


TEST CONDITIONS 


SN54ALS22B 


SN74ALS2ZB 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|K 


Vcc = 4.5 V, l| = - IB mA 


-1.5 


-1,5 


V 




Vcc = 4.5 V, VoH = 5.5 V 


0.1 


0.1 


mA 


Vol 


Vcc = 4.5 V. Iql = 4 mA 


0.25 0.4 1 0.25 0.4 


V 


Vcc = 4.5 V. loL = a mA 


1 0.35 O.S 


i| 


Vcc = 6-5 V, Vi = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = S'S V. Vt = 2.7 V 


20 


20 


fA 


l|L 


Vcc = B-B V, V| = 0.4 V 


-0.1 


-0.1 


mA 


ICCH 


Vcc = B.5 V, V) = V 


0.22 0.4 


0.22 0.4 


mA 


ICCL 


Vcc " B.5 V, V| = 4.5 V 


O.a 1.5 


O.a 1.5 


mA 


tAll tvpicat values aia al V^q = 5 V, = 25''C 

switching characteristics (sea Note 1) 


PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUTI 


Vcc = 4.5 VtoB.BV. 

Cl = 50 pF, 

R|. 2 kS, 

Ta = MIN to MAX 


UNIT 


SN54ALSZ2B 


SN74ALSZ2B 


MIN MAX 


MIN MAX 


tPLH 


Any 


Y 


23 50 


23 45 


ns 


'PHL 


Any 


Y 


4 21 


4 la 


ns 



NOTE t: For load circuit and voilage waveforms, sea page 1-12 of TTia TTL Data Boolt. Volume 3- 
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TYPES SI\f54ALS3QA, 



SIU54AS30, SN74ALS30A, SN74AS30 
8-INPUT POSITIVE -^AND GATES 



Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliabilitv 

description 

Tiiesa devices contain a single 8-input NAND gate 
and perform the following Boolaan functions In 
poattive logic: 



Y = A-B'C'D'E-F G H OR 

Y = A + B + C + O + E + F + G + H 

The SN54ALS30A and SN54AS30 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS30A and 
SN74AS30 are characterized for operation from 0°C 
to 70<'C. 

FUNCTION TABLE 





OUTPUT 


INPUTS A THRU H 




Y 


All inputs H 


L 


One or more inputs L 


H 



logic symbol 




SN54ALS30A. SN54AS30 ... J PACKAGE 
SN74ALS30A, SN74AS30 . . . N PACKAGE 
ITOP VIEW) 



AC 


, Uh 


^ Vcc 




2 13 


11 NC 


cc 


3 12 


:h 




A 1 1 


:g 


EL 


5 la 


D NC 




6 9 


] NC 


gndC 


7 a 


3 V 



SN54ALS30A. SNB4AS30 . . . FH PACKAGE 
SN74ALS30A, SN74A$3a ... FN PACKAGE 
ITOP VIEW) 

U 

U O U 
m < z > Z 



C 
NC 


NC 

E 



I — II — II— iLjL_ns. 

3 2 1 20 53 \ 

] 4 la [ H 

]5 17 [ 

]b 16 [ 

]7 I5[ 
14 [ 

9 10 1113 13 / 



NC 

G 

NC 
NC 



u- Q (J > U 

z z z 

tJC-No int&rnal connecDon 



Pin nuinbcca shawn ara iot J and N packQ^BS. 
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TYPES SN54ALS30A, SN74ALS30A 
8-INPUT POSmVE-NAND GATES 



absolute maximum ratings over operating free-air temperature range lunless otherwise notedl 

Supply voltege, Vcc 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS30A -55°Cto 1 25°C 

SN74ALS30A OoCto70°C 

Storage temperature range - 65 °C to 1 50°C 



recommended operating conditions 







SN54A1.S30A 


SN74ALS30A 


UNIT 






MIN 


MOM MAX 


MIN 


NOM MAX 


Vcc 


Supply voltage 


4.5 


5 5.5 


4.5 


5 5.5 


V 




High'tevel input vottage 


2 


2 


V 


V|L 


Low-level input voltage 


o.a 


0.8 


V 


'OH 


High-level output current 


-0.4 


-0.4 


mA 


lOL 


Low-level output current 


4 


8 


mA 


ta 


Operating free-air temperature 


-55 


125 





70 


"C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDmONS 


SN54ALS30A 


SN74ALS30A 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|K 


Vqq 4.5 V, I| - -18 mA 


-1.5 


-1.6 


V 


Vqh 


Vcc = 4.6 V to 5.5 V, Iqh = -0-4 mA 


vcc-z 


VCC-2 


V 


Vol 


Vcc = 4,5 V, Iql ' 4 mA 


0.25 0.4 


0.25 0.4 


V 


Vcc = ^-^ V, Iql = 8 mA 




0.35 0.5 


l| 


Vcc = 5.5 V, V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = 5-5 V, V| = 2.7 V 


20 


20 


J-A 


l|L 


Vcc = 5.5 V. V| = 0.4 V 


-0-1 


-0.1 


mA 


10* 


Vqc = S.S V, Vo = 2.25 V 


-30 -112 


-30 -112 


mA 


ICCH 


Vcc = 5.5 V. V| = V 


0,22 0.36 


0.22 0.36 


mA 
mA 


ICCL 


Vcc " 5.5 V, V| = 4.5 V 


0.54 0.9 


0.54 0.9 



tAd typical values aro ai V^c ^ 5 V, T;^ - ^b^C. 

tThe output cDndrtiofi* liavfl bffen chosBn to produce a current that closely app/oximaies ona half q\ the truo shisrt-citcuit output cuirent, IqS' 



switching characteristics [see Note 1) 



PARAMETER 


FROM 
IINPUTl 


TO 
(OUTPUTI 


Vcc = 4.5 V to 5,5 V, 

Cl = 50 pF, 

RL = 500 a. 

Ta - MIN tr> MAX 


UNIT 


SN54ALS30A 


SN74ALS30A 


MIN MAX 


MIN MAX 


'PLH 


Any 


Y 


3 12 


3 10 


ns 


<PHl 


Anv 


Y 


3 15 


3 12 


ns 



1: For load circuit flrvd voilflge waveforms, see page 1-12 ol The TTL Daia Book. Volume 3. 
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TYPES SN54AS30, SN74AS3Q 
8 INPUT POSITIVE-NAN D GATES 



absolute maximum ratings over operating frea-alr tsnnperatura range [unless othorwise noted) 

Suppiy VQltagB, Vcc 7 V 

Input voltage 7 V 

Operating free-alf temperature range: SN54AS30 - S5 °C to 1 25 

SN74AS30 CCto 70 °C 

Storage temperatura range -65 to 1 50°C 



recommended operating conditions 











SN54AS30 


SN74AS30 












MIIM 


NOM 


MAX 


MIN NOM 


MAX 


UNIT 


Vcc 


Supply voltage 




4,5 


6 


5.5 


4.5 5 


5.5 


V 


V|H 


High-level input voltaga 




2 


2 


V 


V|L 


Low 


leval input voltSQa 




O.B 


0.8 


V 


lOH 


High 


level output current 




-2 


-2 


mA 


lOl. 


Low-level output current 




20 


20 


mA 


Ta 


Operating free-air temperature 




-55 




125 





70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise notedl 


PARAMETER 


TPQT rniunrTinwc 


SN54AS30 


SN74AS30 


UNIT 










MIN 


TYP1 


MAX 


MIN TYPt 


MAX 


V|K 


Vcc = *-5 V, 


I| = - 1 8 mA 


-1.2 


-1.2 


V 


VOH 


Vcc = 1-5 V !0 5,5 V, 


lOH = -2 r^A 


Vcc-2 


Vcc -2 


V 


Vol 


Vcc - '^■5 V, 


Iql ' 20 mA 




0.35 


O.B 


0.35 


0.5 


V 


ll 


Vcc = 5-5 V, 


V| = 7 V 


0,1 


0.1 


mA 


l|H 


Vcc = 5.5 V. 


V| = 2.7 V 


20 


20 


mA 


>IL 


Vcc = 5.B V, 


V| = 0.4 V 


-0,5 


-0.5 


mA 


io» 


Vcc = S.S V, 


Vq = 2.25 V 


-30 




-1 12 


-30 


-112 


mA 


'CCH 


Vcc = 5.5 V, 


V| = V 




0,9 


1.5 


0.9 


1.5 


mA 


ICCL 


Vcc = 6-S V. 


V| = 4,5 V 




3 


4.9 


3 


4.9 


mA 



tAII tvprcal values artt St Vcc - ^ V, Ta ^ 25^C. 

tTho oulpol condilions (lauo bean chosen 10 produce a curreni thai clo»tv Wr6«imales one halt of Ihe iruo ahon-clrcull output current. Iqs, 



switching characteristics (see Note 1] 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


Vcc = 4 S V to 8,5 V, 
Cl = 50 pF, 

rl - soo a, 

Ta = MIN to MAX 


UNIT 


S^64AS30 


SN74AS30 


MIN MAX 


MIN MAX 


tPLH 


Any 


Y 


1 5.5 


1 5 


ns 


tPHL 


Any 


Y 


1 S 


1 4.5 


ns 



NOTE 1: For load circuf: BJid voltflga wavoforms, see paee 1-12 of The TTL Doia Bool<, Volume 3. 
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TYPES SN54ALS35, SN74ALS35 
HEX NONINVERTERS WITH OPEN-COLLECTOR OUTPUTS 



D2661, DECEMBEn 19a3-REVISED MARCH 1984 



IMonlnverters with Open-Collector Outputs 

Package Options tnclude Both Plastic and 
Ceramic Chip Carriers In Addition to Plastic 
and Ceramic DtPs 

Dependable Texas Instruments Quality and 
Reliability 



description 



These devices contain six independent noninverters. 
They perform the Boolean functions Y = A. The 
open-CDliector outputs require pull-up resistors to 
perform correctly. They may be connected to other 
open-collector outputs to implement active-low 
wired-OR or active-high wired-AND functions. Open- 
collector devices are often used to generate higher 
VoH levels. 

The SN54ALS3S is characterized for operation over 
the full military temperature range of -BS'C to 
1 25 °C. The SN74ALS35 is characterized for opera- 
tion from 0°C to 70 °C. 

FUNCTtON TABLE (aach hufferl 



INPUT 


OUTPUT 


A 


Y 


H 


H 


L 


L 



SN54ALS3B ... J PACKAGE 
SN74ALS3B . . . N PACKAGE 
ITOP VIEW! 



iyC 
2^L 

2Y C 
3A C 
3Y C 
GND C 



3Vcc 
1 6A 
D 6Y 
5A 
5Y 
9h 4A 
8 H 4Y 



SN54ALS35 . . . FH PACKAQE 
SN74ALS3S ... FN PACKAGE 
ITOP VIEW) 



> < u 



2A ]l 
NC ] 5 
2Y ]6 
NC ] 7 
3A ]8 



3 3 1 20 ly 



9 10 11 13 U 
' i' — " — ' ■ — ■ ' — ' 
> Q O >- < 
m 2 Z ^ t 



NC-No inlefnai COfineclion 



18 [ ay 

17 [ NC 

10 [ 5A 
)5 [ NC 

11 [ 5Y 



logic symbol 



lA- 
3A- 



5A- 
EA- 



(11 


1 


(21 


(3) 


(41 




(51 


(S) 




(91 


(81_ 

1101 




(111 




1131 


1121 










Pin numbers shown are for J and N packsgas. 



Copyright © 1983 by Texas InstrumEnia Intoipoiated 
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TYPES SN54ALS35. SN74ALS35 

HEX NQNrNVERTERS WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating fme-air temperature range (uniess otherwise noted) 



Supply voltage, VcC • ^ ^ 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN5+ALS35 -SB^Cto t25°C 

SN74ALS35 0°C!o70°C 

Storage temperature range - 65 °C to 1 50 °C 



recommended operating conditions 





SN54ALS35 


SN74ALS35 


UNrr 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltaga 


4.5 6 5.5 


4.5 6 5.5 


V 


Hlgh-lBvel input voltage 


2 


2 


V 


VtL Low-lBvet input voltage 


O.B 


0.8 


V 


VoH High-Ievo] output voltage 


5.5 


5.5 


V 


'OL Low-levei output current 


4 


8 


mA 


T/\ Operating free-arr temperature 


-5S 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS 


SN54ALS35 


SN74ALS35 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


ViK 


VcC = 4.5 V, l| = - 18 mA 


-l.S 


-1.5 


V 


'oh 


VcC = ^-^ V, Vqh = B.5 V 


0.1 


0.1 


mA 


Vol 


VcC = t-S V, loL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Vcc = "-6 V, Iql = 8 mA 




0.35 0.5 


i| 


Vcc = 5.5 V. V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = B.S V, V| = 2.7 V 


20 


20 


hA 


l|L 


Vcc = 5.5 V, V| = 0.4 V 


-0.1 


-0.1 


mA 


ICCH 


Vcc = 5.S V, V| = 4.5 V 


2.7 4.1 


2.7 4.1 


mA 


ICCL 


Vcc = 5.5 V. V| = V 


4.1 5.3 


4.1 6.3 


mA 



TA1I lypicfll valuHs are at V^C = 5 V, T^ = 25"C 



switching characteristics (see Note 1) 









Vcc = 4.5 V to 5.5 V 










Cl = 60 pF 




PARAMETER 


FROM 
(INPUTI 


TO 
lOUTPUTI 


RL = 680 Q 

= MIN to MAX 


UNIT 








SN54ALS35 


SN74ALS35 










MIN MAX 


MIN MAX 




'PLH 


A 


Y 


20 55 


20 BO 


ns 


>PHL 


A 


Y 


2 16 


2 12 





NOTE 1 : For load ciicuit end valrage wavcfofms, see page 1-12 of the TTL Data Book, Volume 3. 
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TYPES SN54ALS74A, SN54AS74, SN74ALS74A, SN74AS74 
DUAL D-TYPE POSITIVE EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

02561. APRIL 19S2- REVISED FEBRUARY 1984 



Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 



'ALS74ft 
'AS74 



TYPICAL MAXIMUM 
CLOCK FBEQUENCY 
(Cl = 50 pFl 

50 MHz 
134 MHl 



TYPICAL POWER 
DISSIPATION 
PER FLIP-FLOP 

6 mW 
25 mW 



SN5*ALS74A, SN54AS74 ... J PACKAGE 
SN74ALS74A, SN74AS74 . . . N PACKAGE 
(TOP VIEW) 

iCLR nTTTTJt] vcc 

13 H 2CLR 
\2j 2D 
11 J 2CLK 
10 ] 2PRE 
9^ 2Q 
s2 ZQ 




descrfption 



These devices contain two independent D-type positive-edge- 
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of tfie levels of the other inputs. 
When Preset and Clear are inactive (high), data at the D input 
meeting the setup time requirements are transferred to the outputs 
on the positive-going edge of ttie clock pulse. Clock triggering 
occurs at a voltage level and is not directlv related to the rise time 
of the clock pulse. Following the hold time interval, data at the 
D input may be changed without affecting the levels at the 
outputs. 

The SN54ALS74A and SN54AS74 are characterized for operation 
over the full military temperature range of - 55 "C to 1 25 "C. The 
SN74ALS74A and SN74AS74 are characterized for operation 
from CC to 70°C. 



SN54ALS74A, SNB4AS74 , , 
SN74ALS74A, SN74AS74 . . 

{TOP VIEW) 

qIo u ul<j 

^ — Z > CM 

/ 1-JL_ILJLJLJ 

3 2 1 20 19 



FH PACKAGE 
FN PACKAGE 



ICLK ]i 
NC ] 5 

1PRE ]6 
NC ]7 
1Q ]8 



16 [ 
15 [ 
14 [ 



fl 10 1112 13 

. J ! I 1 I — 1 1 — I I 1 

D Q uio a 

r- S 2 CN CM 

(3 



2D 

NC 

2CLK 

N C 

2PRE 



NC-No internal connection 



FUNCTIOfg TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR 


CLOCK 


D 


Q Q 


L 


H 


X 


X 


H L 


H 


L 


X 


X 


L H 


L 


L 


X 


x 


H" H- 


H 


H 


t 


H 


H L 


H 


H 


f 


L 


L H 


H 


H 


L 


X 





• The output levels jn ihis configuration are not guaranteed to meet the 
JTiinimum levefs for Vqh if the lows at Preset and CEear are near V|l 
ma^fimum. Furthermore, this configuration is nonstable; that is, it will 
not persist when eUher Preset or CJear returns to its inactive {highj level. 



logic symbol 



ICLK '^^ 




Pin numbers shown are for J and N packages. 



absolute maximum ratings over operating free-air temperature range (uniess otlierwise noted) 



Supply voltage. Vqc 7 V 

Input voltage 7 V 

Operating (ree-air temperature range: SN54ALS74A, SN54AS74 , -55°C to 125°C 

Siy74ALS74A, SN74AS74 CC to 70°C 

Storage temperature range — 65 "C to 1 BCC 



CopY/ighl © 19B2 by Texas Inslfyrrflnts incorporated. 
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TYPES SN54ALS74A, SN74ALS74A 
DUAL D-TYPE POSimE-EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 



recommended operating conditions 









SN54ALS74A 


SN74ALS74A 


UNIT 








NHN NOM 


MAX 


MIN 


NOM (UtAX 


vcc 


Supply volLage 




4.B 5 


5.5 


4.5 


S 5.5 


V 


V|H 


High-level mput voltage 




2 


2 


V 


V|L 


Low-l6vel input voltage 




o.e 


0.8 


V 


lOH 


High-level output current 




-0.4 


-0.4 


mA 


lOL 


Low-level output current 




4 


S 


mA 


fclock 


Clock frequency 







30 





34 


MHz 






PRE or CLR low 


15 


15 




tw 


Pulse duration 


CLK high 


16.5 


14.5 


ns 




CLK low 


16.5 


14.5 






Setup time 


Data 


15 


IS 






before CLK t 


PRE or CLR inactive 


10 


10 


ns 


ih 


Hold lime, tfsta after CLKT 










ns 


Ta 


Operating froe-air temperature 




-55 


125 





70 


"C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 















SNB4ALS74A 


SN74ALS74A 


UNIT 


f AHArVIt Ittt 






L^uivui 1 ]utv:3 


MIN TYP' 




MIN TYPT 


MAX 


V|K 


vcc 




4.5 V. 


l| - -la mA 


-1.5 


-1.5 


V 


VOK 


vcc 




4.5 V to 5.5 V, 


'oh ~ -0.4 mA 




Vcc -2 


V 


Vol 


Vcc 




4.S V, 


lOL ^ * mA 


0.25 


0.4 


0.25 


0.4 


V 


Vcc 




4.5 V, 


lOL = 8 mA 




0.35 


0,5 


i| 


CLK or D 


Vcc 




E.B V, 


V| = 7 V 


0.1 


0.1 


mA 


PRE or CLR 




0.2 


0.2 


'IH 


CLK or D 


Vcc 




5.5 V, 


V| = 2.7 V 


20 


20 


^A 


PRE or CLR 




40 


40 


"IL 


CLK or D 


Vcc 




6.5 V, 


V| = 0.4 V 


-0.2 


-0.2 


mA 


PR6 or CLR 




-0,4 


-0.4 


io> 


Vcc 




5.5 V, 


Vo " 2 25 V 


-30 


-112 


-30 


-112 


mA 


Ice 


Vcc 




5.5 V, 


See Note 1 


2.4 


4 


2.4 


4 


mA 



''Ali typical values are at Vqq = 5 V, - 25 ''C. 

*The output conditions haua been chosen to produce a curreni that closely approximate s on e half of the true shorl-circuit ouiput current, Fog. 
NOTE 1: Ice 'S measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 



switching characteristics {see Note 2} 











Vcc = *-5 V to 5.6 V. 














Ci - 50 pp. 






PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 




Rl = 500 n, 

Ta = MIN to MAX 




UNIT 








SNS4ALS74A 


SN74ALS74A 










MIN 


MAX 


MIN 


MAX 




fmax 






30 


34 


MHz 


tPLH 


PRE or CLR 


Q or Q 


3 


15 


3 


13 


ns 


tPHL 


5 


17 




15 




IPLH 


CLK 




5 


18 


5 


16 


ns 


'PHL 


Q or Q 


5 


20 


5 


18 



^J'OTE Z: For load circuit and voliage waveforms, see page 1-12 ot the TTL Data Soak, VoSume 3. 



, Texas ^ 

'^'^ Instruments 



POST OFFICE BOX nHOIl ' DALLAS. TEXAS 75J65 



TYPES SN54AS74, SN74AS74 
DUAL D TYPE POSITIVE EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 



recommended operating conditions 





SN54AS74 


SN74AS74 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vqc Supply voltage 


4,5 5 5.5 


4.5 5 5.5 


V 


V|H High-lovsl input voltage 


2 


2 


V 


V|[_ Low-lavel Input voltage 


0.8 


O.B 


V 


'oh High-level output current 


-2 


-2 


mA 


JqL Low-level output current 


20 


20 


mA 


'clock Clock fraquencv 


90 


105 


MHz 


tw Pulse duration 


PRE or CLR low 


4 


4 


ns 


CLK high 


4 


4 


CLK low 


S.5 


5.S 


Setup lime 
'^^ boloro ClKt 


Data 


4.5 


4,5 


ns 
ns 


PRE or CLR inactive 


2 


2 


tt, Hold time, data after CLK t 








Tft Operating free-air temperature 


-55 125 


70 





electrical characteristics over recommended operating f res-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54AS74 


SN74AS74 


UNIT 


MIN TYPf MAX 


MIN TYPt MAX 


V|K 


Vcc = ''■5 V, l| = -18 mA 


- 1.2 


-1,2 


V 


VOH 


Vcc = 4-B V to 5,5 V, loH = -2 


Vcc -2 


Vcc -2 


V 


Vol 


Vcc = 4.B V, Iql = 20 mA 


0.25 0.5 


0.25 0.5 


V 


h 


Vcc = 5.5 V, V| = 7 V 


0.1 


0.1 


mA 


IfH 


CLK or D 


Vcc = 5.5 V, V| = 2.7 V 


20 


20 


cA 
mA 


PRE or CLR 


40 


40 


l|L 


CLK or D 


Vcc = 5-5 V. V, - 0,4 V 


-0.5 


-0.5 


PRE or CLR 


-1.8 


-1.8 




Vcc = 5.5 V. Vq = 2.2S V 


- 30 - 1 1 2 


-30 -112 


mA 


icc 


Vcc = 5.5 V See Note 1 


10.5 16 


10.5 16 


mA 



'All typical values are at Vcc = 5 V, T^ " 25°C. 

*Tho output conditions have been chosen to produce a current that closely approximate s one hall of the truo short-current output currant, iQg. 
NOTE Ir Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 



switching characteristics (see Note 2) 











Vcc = *-5 V to B.5 V, 














Cl = 50 pF, 






PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUTI 




Rl = 500 n, 

T/; = MIN to MAX 




UNIT 








SNS4AS74 


SN74AS74 










MIN 


MAX 


MIN 


MAX 




<mox 






90 


lOB 


MHz 


tPLH 


PRE or CLR 


Q or Q 


3 


8.5 


3 


7,5 




tPHL 


3.S 


11.5 


3.5 


10.5 


ns 


'PLH 


CLK 


Q or Q 


3.5 


9 


3.5 


8 




'PHL 


4.5 


10,5 


4.5 


9 


ns 



NOTE 2: For load circuit and voltage wavforms, see page 1-12 of the TTL Data Book, Volume 3. 
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TYPES SN54ALS86, SN74ALS8& 
QUADRUPLE 2 INPUT EXCLUSIVE OR GATES 

D2661. APRIL 19a2-REVISED MARCH 19B4 



• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices conta[n four independent 2-;nput ExcluSlve-OR 
gates. They perform the Boolean functions 
Y >: A@ B = AB + AB in positive logic. 

A common application is as a true/complement element. If one of 
the inputs is taw, the other input will be reproduced in true form 
at She output. If one of the inputs is high, the signal on the other 
input will be reproduced inverted at the output. 

The SN54ALSa6 is characterized for operation over the full 
miJitary temperature range of -BB'^C to MS°C. The 
SN74ALS86 is characterized for operation from O'C to 70 "C. 



logic symboi 



IB ■ 
2A ■ 
ZB ■ 

3A - 



[1) 


-1 


13) 


UI 


14) 


(81^ 




(51 






(Bl 


I9> 




(TOl 




tin 






(131 





FUNCTION TABLE 

(oach gate] 



6 



L L 

L H 

H L 

H H 



OUTPUT 
Y 



SNB4ALSSS ... J PACKAGE 
SN74ALS86 . . . N PACKAGE 
(TOP VIEW) 



2aC 

2Y[I 

gndC 



rcrT4 

2 13 
12 
11 

10 
9 
S 



I]vcc 

D4B 
Il4A 
:4Y 
I|3B 
:3A 
I]3Y 



SPJ54AI.S86 . . . FH PACKAGE 
SN74Al.Se6 ... FN PACKAGE 
(TOP VIEW) 

O 

m < o u m 
.- z > 
/ — 11—11— I V 
3 2 1 20 19 \ 

1Y ]-) la [ 4A 

NC ] 5 17 [ NC 

2A ]G 16 [4Y 

NC ] 7 IS [ NC 

28 ] a 14 [ 3B 

\ 9 10 11 12 13 / 



>• D O >• < 
« z Z n m 

NC— Wo iDternfll conneciicn 



Pin numbers shoAn are far J and H packages. 



exciusIve-OR logic 

An exclusive-On gate has many applications, some of which can be represented better t>y alternative logic symbols. 



EXCLUSiVE-OR 



iC> 



These are five equivalent Exclusive-OR symbols valid for an 'ALS86 gate in positive logic; negation may be shown at any 
two ports. 



LOGIC IDENTITY ELEMENT 



The output is active (low) if 
all inputs stand at ihe same 
logic level (i.e., A = B|. 



EVEN-PARITY 



The output is active (low) if 
an even number of inputs 
(i.e., or 2) are active. 



OOD-PARITY ELEMENT 



The output is active (high) if 
an odd number of inputs {i.e,, 
only 1 of the 2) are active. 
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TYPES SN54ALS86, SN74ALS86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 



absolute maximum ratings ovar operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54ALSa6 - 55 °C to 1 25 "C 

SrJ74ALS86 0''Cto70'=C 

Storage temperature range -65°CtoT50°C 

recommended operating conditions 





SN54ALSS6 


SN74ALS86 


UNIT 


MIN NOM MAX 


MIN rtOM MAX 


Vcc Supply voltage 


4.5 5 5.5 


4.5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


V|L Low-level input voltage 


0.8 


o.a 


V 


Iqh High-level output current 


-0.4 


-0.4 


mA 


IQL Low-level output current 


4 


e 


mA 


Tp^ Operating free-air temperature 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAIVIETER 


TEST CONDITIONS 


SN54ALS86 


SN74ALSB6 


UNIT 


MIN T¥(>' MAX 


MIN TYP' MAX 


V|K 


Vcc = ""'S V. Ij . - 18 mA 


- 1.5 


-1.5 


V 


VOH 


Vcc = V to 5.5 V, Iqh = -0.4 mA 


Vcc -2 


Vcc -2 


V 


Vol 


Vcc = V, loL = 4 mA 


0.2S 0.4 


0.25 0.4 


V 


Vcc = '•■5 V, loL = 8 mA 




0.35 0.5 


ii 


Vcc V, V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = 5.5 V, V| = 2.7 V 


20 


20 


J.A 


■ liL 


Vcc ^ 5.5 V, V| = 0.4 V 


-0.1 


-0.1 


mA 


lo' 


Vcc = 5.5 V, Vq = 2.25 V 


-30 -112 


- 30 - 1 1 2 


mA 


Ice 


Vcc = 5.5 V, All inputs at 4,5 V 


3.9 5.9 


3.9 5.9 


mA 



> 
Z 
D 

> 

(A 

O 
O 

c 

H 

0> 



^AU typical values a/o at Vq^ - 5 V, - 25*0. 

^Ttie output cpndiiiQns h^vicr be^n choscn tD pfoduce a curroni that clas«ly approxImaiBB one half of the true Bhon-circult output cur/ent, Iqs;. 

switching charactenstics (see Note 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
fOUTPUTI 


Vcc = V lo S.S V, 

Cl = 50 pF, 

RL = 500 S!, 

Ta = MIN to MAX 


UNIT 


SN54ALS86 


SN74ALSee 


MIN MAX 


MIN MAX 


'PLH 


A or B 
lother input, lowj 


Y 


3 22 


3 17 


ns 


fpHL 


2 14 


2 12 


'PLH 


A or B 
lottier input higfil 


Y 


3 22 


3 17 


ns 


'PHL 


2 12 


2 10 



NOTE 1: For load circuit and voltago wavBloitns, atift paa* 1-12 of the TTL Data Book. Voluma 3. 
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TYPES SN54AS95, SN74AS95 
4 BIT PARALLEL-ACCESS SHIFT REGISTER 

D2661, DECEMBER 19a3-REVISED FEBRUARY 1384 



Serial-to-Parallel Conversions 
Parallel Svnchronous Loading 
Right or Left Shifts 

Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

Dependable Texas instruments Quality and 
Reliability 



description 



These four-bit registers feature parallel and serial 
inputs, parallel outputs, mode control, and two clock 
inputs. The registers liave three modes of operation; 

Parallel (broadside) load 

Shift fight (the direction Q/^ toward QdI 

Shift left (the dirsction Qq toward Qa) 

Parallel loading is accomplished by applying the four 
bits and taking the mode control input high. The data 
is loaded into the associated flip-flops and appears at 
the outputs after the high-to-low transition of the 
Clock-2 input. During loading, the entry of serial data 
is inhibited. 

Shift right is accomplished on the high-to-low 
transition of Clock 1 when the mode control is low; 
shift left is accomplished on the high-to-low transition 
of Clock 2 when the mode control is high by 
connecting the output of each flip-flop to the parallel 
input of the previous flip-flop (Qq to input C. etc); 
and serial data is entered at input D. The clock input 
may be applied commonly to Cloclt 1 and Clock 2 if 
both modes can be clocked from the same source. 
Changes at the mode control input should normally 
be made while both clock Inputs are low. However, 
conditions described in the last three lines of the 
function table will also ensure that the register 
contents are protected. 

The SN54AS95 is characterized for operstion over the 
full military temperature range of - 55''C to 1 25''C. 
The SfJ74AS95 is characterized for operation from 
0°C to 70 "C. 



SNS4AS9S ... J PACKAGE 
SN74AS95 . . . N PACKAGE 
(TOP VIEW! 



SER m Qi Ui4] vcc 

AC? 13DQa 



BUS 
CC4 
DCs 
MODE C 6 
GND C 7 



12] Qb 

11 J Qc 

10 H Qd 
g ] CLK 2 
8 U CLK 1 



SN54A595 ... EH PACKAGE 
SN74AS95 ... FN PACKAGE 
(TOP VIEWI 



m U O < 
< U) 2 > a 



B ]4 
NC ]6 

C ]6 
NC ] 7 

D ]e 



I II I J.— J Lj I — n 

3 2 1 20 19 



9 10 1112 13 
I — 1 1 — 1 1 — 1 1 — 1 1 — I 

^ a u ^ « 
g o ^ ^5 3 



NC — No imtQrnal cpnrlBCIiOO 



ie[ Qb 

17 [ NC 

16 [ Qc;; 
15[ NC 
14[ Od 



■pj.^ Copyright ® 19S3 by Texas Instrumorns Incorporated 
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TYPES SN54ASS5, SN74AS95 

4-BIT PARALLEL-ACCESS SHIFT REGISTER 



PUNCTION TABLE 



INPUTS 


OUTPUTS 


MODE 
CONTROL 


CLOCKS 


SERIAL 


PARALLEL 


Qa 


Ob 


Qc 


Od 


2 ILI 


1 (Rl 


A 


B 


c 


D 


H 


H 


X 


X 


X 


X 


X 


X 


QaO 


Qro 


Qco 


Qdo 


H 


; 


X 


X 




b 


c 


d 


a 


h 


c 


d 


H 


* 


X 


X 


Oa' 




Qd' 


d 


QBn 


QCn 


Qon 


d 




L 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 




X 


* 


H 


X 


X 


X 


X 


H 


QAn 


QBn 


QCn 




X 


) 


L 


X 


X 


X 


X 


L 


QAn 


QBn 


Qcn 




L 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 




L 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 




1. 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 




H 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 




H 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 



^Shifting lafl faquires oxlemal connection oi lo A. to 0. and Q[) !o C. Scnal data is eniored at input 0- 
H = high levfil (sigadv state), L = IO'M IdvcI [£loady staiGl, X - irrGlauant (any input, including iransitians). 
i -- transition (rom high to low level, t = transilion fiom low lo high level, 
a, b, c. d = The lovei of steady-ststB input at inputs A, B, C, or 0, raspoctivelv. 

^AO- ^BD- ^CO- ^DO ~ 'b*^^' ^A- ^B- ^C' °' '-^D- ''sspectivelv. before the indicated sleadv-stste input conditions were established. 
^An- ^Bfi- ^Cn- ^Dn - *^A' ^B- ^C- °* ^0' fespecTiveiy, betore the most-recent I transition of the clock. 



logic symbot 



1^ 



CLKl ■ 
CLK2 ■ 

SER- 
A - 



SRG4 
M2 [LOADl 
Ml [SHIFT! 
1C3/1 -*' 



(11 


3tS 
4D 


1131 


12) 


1131 


(31 


AD 


(41 


nil 




<5) 


fiol 











■ Oa 

■ Qb 
•Qc 




28 
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TYPES SN54AS35, SN74AS95 
4 BIT PARALLEL-ACCESS SHIFT REGISTER 



absolute maximum ratings over operating free-air temperature range (unless otiierwisa noted) 



Suppiv voltage, Vqq ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54AS95 -55°Cto125°C 

SN74AS95 0°C to 70°C 

Storage temperature range -65°Cto150°C 



recommended operating conditions 









St454AS95 


SN74AS85 


UNIT 








MiN mm 


MAX 


IVtfN NOfM MAX 


vcc 


Supply voltage 




4,5 6 


5.5 


4.5 5 


S.5 


V 


V|H 


High-levol input voltage 




2 


2 


V 


V|L 


Law-level input voltage 




0.8 


0.8 


V 


lOH 


High-level output current 




-2 


-2 


mA 


IQL 


Low-level output current 




20 


20 


mA 


^ctock 


Clock Itequency 







too 





100 


MHz 


iw 


Pulse duration, CLK high or low 




5 


5 


ns 




Setup time, data before CLKl 




2.5 


2 


ns 




Hold time after CLK I 
(see Figure 1 ) 


Data 


2.S 


2.5 




'h 


CLK 1 to Mode 


3.5 


3 


ns 




CLK 2 to Mode 


1 









Clock enable time 


CLK 1 


13 


12 


ns 




{see Figure 1 1 


CLK 2 


13 


12 


tin 


Clock inhibit time 


CLK 1 


3 


2.5 


ns 


(see Figure 11 


CLK 2 


1 





Ta 


Operating free-air temperature 




-55 


125 





70 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 




TEST CONDITIONS 




SN54AS95 


SN74AS95 


UNfT 






MIN TYPt 


MAX 


MIN TYP' 


MAX 


V|K 


Vcc 


= 4.5 V, 


l| = 


- 18 mA 


-1.2 


-1,2 


V 


VOH 


vcc 


= 4.5 V to 5.5 V, 


'oh 


= -2 mA 


Vcc -2 


Vcc -3 


V 


Vol 


Vcc 


= 4.5 V, 


lOL 


= 20 mA 


0,35 


0.5 


0.35 


0.5 


V 


ii 


Vcc 


= S.S V, 


Vt = 


7 V 


0.1 


0.1 


mA 


l|H 


Vcc 


= 5.5 V, 


V, = 


2,7 V 


20 


20 




l|L 


Mode 


Vcc 


" 5,5 V, 


VlL 


= 0.4 V 


-1 


-1 


mA 


All other 


-0,5 


-0.5 


lo' 


Vcc 


= B.S V, 


vo 


= 2.35 V 


-30 


-112 


-30 


-112 


mA 


ICCH 


Vcc 


!= 5.5 V 






21 


34 


21 


34 


mA 


'ecu 


Vcc 


- 5.5 V 






26 


39 


26 


39 


mA 



All typical values are at VcC = 5 ^. 25°C- 

■The ouipu[ conditions havo been chosen to produce a cuirent ihai dosaly approximaTes one half of the true short-circuit output current, Iqj. 
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TYPES SN54AS95, SN74ASg5 

4 BIT PARALLEL ACCESS SHIFT REGISTER 



switching characteristice Isee Note 1) 



PARAMETER 


FROM 

IINPUTI 


TO 

(OUTPUT] 


Vcc - V 10 5.5 V, 

Cl = 50 pF, 

RL = 500 Si. 

Ta =. MIN la MAX 


UNIT 


SN64AS9S 


SN74AS95 


MIN MAX 


MIN MAX 


^max 






100 


100 


MHz 


>PLH 


CLK 


Q 


2 1 1 


2 10 


ns 


>PHL 


2 10.6 


Z 9,5 



^0T£ 1: For load circuit and voltage wavafomia. saa page 102 of Ihe TTL Oata BooX, Volumo 3. 



SERIAL 
INPUT ^ 

MODE 
CONTROL . 
INPUT 



CLOCK 1 
INPUT ' 



CLOCK 2 _ 
INPUT ' 



OUTPUT 



PARAMETER MEASUREMENT I^F0RMAT10^I 



/ 



\ r 



1,3 
^enable 1 



1.3 Vj ^ 



,1.3 V 



'inhibit 

1.3 V 



-»h -» 



1 



-lenabla 2 



J V 



VOLTAGE WAVEFORMS 



^JQTES: A, Iniliit A is al a iDw level, 

B, V|H !s 3,5 V. V|L = 0,3 V. 



V|H 
■ V|L 

V|H 
V|L 

V|H 
V,L 

V|H 
V|L 



t ^ — Vqh 

^ Vol 



FIGURE 1-CLOCK ENABLE, INHIBIT, AND HOLD TIMES 
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TYPES SN54ALS109A, SN54AS109,_SN74ALS109A, SN74AS1D9 

DUAL J-K POSITIVE-EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

D2661, APRIL 19a2-BEVISEO FSBRUARY 1984 



• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 







TYPICAL POWER 


TYPE 


TYPICAL MAXIMUM 


DISSIPATION 


CLOCK FREQUENCY 


PER FLIP-FLOP 


■ALS109A 


50 MHi 


6 mW 


'AS109 


129 MHz 


23 mW 



description 



Those devices contain two independent J-K posilive-edge- 
triggered IHp-flops. A law level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the J and K 
input meeting the setup time requirements are transferred to the 
outputs on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not direclly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by grounding K and trying J high. They also can 
perform as D-type flip-flops if J and K are tied together. 

The SN54ALS109A and SN54AS109 are characteriied for 
operation over the full military temperature range of -55°C to 
1 25 "C, The SN74ALS109A and SN74AS109 are characterized 

for operation from °C to 70"C. 

FUNCTION TABLE 
(EACH FLIP-FLOP! 



1MPUTS 


OUTPUTS 


PRESET 


CLEAR 


CLOCK 


J 


i< 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H" H" 


H 


H 




L 


L 


L H 


H 


H 




H 


L 


TOGGLE 


H 


H 




L 


H 


Qq 5o 


H 


H 




H 


H 


H L 


H 


H 




X 


X 


Qp Qo 



SN54ALS109A, SNB4AS109 ... J PACKAGE 
SN74ALS109A, SN74AS109 . . . N PACKAGE 
[TOP VIEW) 



1 CLB pi Uiep v cc 

UC2 isD2CLR 
IKCs 14ll2J 
ICLKC-I 13D2K 

ipreCs 12D2CLK 
mC7 10II2Q 

GNDU 8 B I|2Q 



SN54ALS109A, SN54AS109 . 
SN74ALS109A, SN74AS109 . 

(TOP VIEW) 



. FH PACKAGE 
. FN PACKAGE 



15 oE 



iR ] 4 
1CLK ] S 

NO ] 6 
1 PRE ] 7 

1Q ]8 



3 2 1 20 19 



18 [ 2J 
17 [ 

16 [ NC 
15 [ 2CLK 
H [ 2PRE 



10 Q (J 10 O 

S Z IN tN 



NC— No iniernal connection 



logic symbol 



IPRE I 

IJ ' 

1CLK : 

IK 
ICLII J 
2PRE ■ 

2J 
2CLK ■ 

2K . 
2CLR - 



15) 


S 
IJ 
>C1 
tK 
R 


(6) 


(21 


141 


.^(71 
110) 


(3) p.. 


Ill p,^ 


(iHr-, 


> 


(141 


(121 


^ 19) 


(13)^ 
(151^ 





in 



.23 



* The Output levels in this CDnfigurathon are nat guaranteed to meet Pin numbers shown are for J and N packages, 

the minimum levels for VoH \ows at Preset and Clear are 

near V|l maximum. Furthermore, this configuration is nonstable; 
that is. it will not persist when either Preset or Clear returns to 
its inactive (high) level. 

absotute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc ^ ^ 

Input vallage , , , 7 V 

Operating free-air temperature range: SN54ALS109A, SN54AS1 09 - 55°C to 1 25^0 

SN74ALS109A, SN74AS109 O^^C to 70°C 

Storage temperature range -6B*'C to 150°C 
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TYPES SJJ54ALS109A, SN74ALS109A 
DUAL J K POSITIVE-EDGE TRIGGERED 
FUR-FLOPS WITH CLEAR AND PRESET 



recommended operating conditions 









SN54ALS109A 


SN74ALS109A 


UNIT 








MIN rtOM 


MAX 


MIN 


NOM MAX 




"supply voltage 




i.5 5 


5.5 


4.5 


5 5.S 






h^iyti'lEvsl input volt3^8 




2 


2 




Vli 


Low-levef input voltaQS 




0.8 


O.B 


V 


'oh 


HiQh~l8V8l Output currOTIt 




-0.4 


-0.4 


mA 


'UL 


Low-IqvbI nulput currsnt 




4 


B 






Ciock frequency 







30 





34 


MHz 






PRE or CLR low 


15 


15 




tw 


Pulse duration 


CLK high 


16.5 


14.5 


ns 






CLK low 


16.5 


14. B 






Setup time 


□ate 


15 


15 




ns 


tsvj 


before CLKt 


PRE or CLR irtactlve 


10 


10 


'h 


Hold time, data after CLKt 










ns 




Operating freo-air temperature 




-55 


125 





70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54ALS109A 


SN74ALS109A 


UNIT 


IWIN TYpf 


fl/lAX 


MIN TYPl 


MAX 


V|K 


vcc 




4.5 V. 


t| = -18 mA 


-1.5 


- 1,5 


V 








4.5 V to 5.5 V. 


IqH ~ -0.4 mA 


Vcc-2 


Vcc-2 


V 


Vol 


Vcc 




4.5 V. 


Iql - 4 mA 


0.25 


0,4 


0,25 


0.4 


V 


Vcc 




4.5 V, 


IqL = S mA 




0.35 


O.S 




CLK, J. or K" 


Vcc 




5.5 V, 


V[ = 7 V 


0.1 


0.1 


mA 


|| 


PRE or CLR" 




0.2 


0.2 


l|H 


CLK, J, or K 


Vcc 




5,5 V, 


V| = 2.7 V 


20 


20 


fA 


PRE or CH' 




40 


40 


||l 


CLK, J orF 


Vcc 




5.5 V, 


V| = 0.4 V 


-0.2 


-0.2 


mA 


Pfllor CTR 




-0,4 


-0,4 




Vcc 




5.5 V, 


Vo = 2.25 V 


-30 


- 1 12 


-30 


-112 


mA 


'cc 


Vcc 




5.5 V, 


See Note 1 


2.4 


4 


2.4 


4 


mA 



^Ail typica! values are ai = 5 V, = 25 ^C. 

*The output conditions have been chosen to produce a currant that ctossly approximaies ane half of the true short-circuit output current, Iqs- 
NOTE 1: Ice 'S measured with J. K, CLK. and PRE gfounded. then with J. K, CLK, and CLR grounded. 



switching characteristics (see Note 2) 



PARAMETER 


FROM 
(INPUTI 


TO 
(OUTPUT) 


Vcc " *-5 V to 6.S V, 
Cl = 50 pF, 

rl = BOO n, 

Ta - MIN to fUtAX 


UNIT 


SN54ALS109A 


SN74ALS109A 


MIN MAX 


MIM MAX 


^max 






30 


34 


MHz 


'PLH 


PRE or CLR 


Q or'Q 


3 15 


3 13 


ns 


IPHL 


B 17 


5 15 


'PLH 


CLK 


Q or 5 


5 18 


5 16 


ns 


'PHL 


5 20 


5 18 



NOTE 2: For toad circuit and voltage waveforms, see page 1-12 of the TIL Data Book. Volume 3. 
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TYPES SN54AS109, SN74AS109 
DUAL J-K POSITIVE EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 



recommended operating conditions 





SN54AS109 


SN74AS109 


UNIT 


IVIIN NOM MAX 


lUIN NOM IVIAX 


Vcc SuppW voltagG 


4.5 5 5.5 


4.5 5 5.S 


V 


V|}4 High-level input voltage 


2 


2 


V 


V|L Low-levol Input voltage 


0.8 


0.8 


V 


•oh High-level output current 


- 2 


— 2 


mA 


l0t_ Low-level output current 


20 


20 


mA 


Vior'k Clock /requency 


90 


1 05 


MHz 


Pulse duration 


PRE or CLR low 


4 


4 


ns 


CLK high 


4 


4 


CLK low 


5.5 


5.5 


Setup time 
before CLK: 


Data 


S.5 


S.B 


ns 


PRE or CLR inactive 


2 


2 


tf, Hold time, data after CLKf 








ns 


Operating free-air temperature 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 


TEST CONDITIONS 


SN54AS109 


SN74AS109 


UNIT 


MIN TYP' MAX 


MIN TYP' MAX 


V|IC 


Vcc = t.B V, l| = - IB mA 


-1.2 


- 1,2 


V 


VOH 


Vcc = 4.5 V to 5.5 V, loH = -2 mA 


Vcc -2 


Vcc -J 


V 


Vol 


VCC = V, lOL = 20 mA 


0.25 0.5 


0.25 0.5 


V 


ll 


Vqc = 5.5 V, V| = 7 V 


0.1 


0.1 


mA 


l|H 


CLK, J or K 


Vcc = S.6 V, V| = 2.7 V 


20 


20 


('A 


PRE or CLR 


40 


40 


l|L 


CLK. J or K 


Vcc = 5.5 V, V| r-. 0.4 V 


-0.5 


0.5 


mA 


Pflfor CLR 


-l.B 


- 1.8 




Vcc = 5.5 V, Vo = 2. 25 V 


-30 -112 


- 30 - 1 1 2 


mA 


'cc 


Vcc = 5.5 V, Sea Note 1 


11.5 17 


11.5 17 


mA 



^All typicaf vafues are at Vqq - 5 V, Tyy - 25''C. 

^The output conditions have been chosen to prodjco a current that cioseiv approximates one halt of the true short circuit output current, Iqs- 
NOTE 1; Ice 'S measured with J. K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 



switching characteristics (see Note 2) 



PABAMETEH 


FROM 
(INPUT) 


TO 
(OUTPUTI 


Vcc - V to 5.5 V, 

Ci = 50 pF, 

RL = 500 D, 

Ta = MIN to MAX 


UNIT 


SN54AS103 


SN74A$109 


MIN MAX 


MIN MAX 


'max 






90 


105 


MHz 


'PLH 




Q or 


3 9 


3 B 


ns 


IPHL 


3.5 11.5 


3,5 10.5 


'PLH 


CLK 


Q or Q 


3.5 10 


3.5 9 


ns 


»PHL 


4.5 10-S 


4.5 9 



NOTE 2: For load circuit and voltage wavforms, see psgo 1-12 of ttio TTL Data Book, Volume 3. 
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TYPES SN54ALS13e, SN74ALS136 
aUADRUPLE 2-INPUT EXCLUSIVE OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2637. MARCH 1984 



• Package Options (ncluda Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPS 

• Dependable Texas Instruments Quality and 
Hefiabllity 

description 

These devices contain four independent Exc!usive-OR gates with 
open-collector outputs. They patform the Boolean functions 
Y = A©B = AB + AB in positive logic. 

A common application is a tfua/cDmplement element. If one of 
the inputs is low, the other input will be reproduced in true form 
at the output. If one of tfie inputs is high, the signal on the other 
input w\l\ be reproduced inverted at the output. 

The SN54ALS136 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS136 is characterized for operation from 0°C to lO'C. 



logic symbol 



1A ■ 
1B 
2A ■ 

7B ■ 
3A ■ 
3B ■ 
aA • 
AB ■ 



111 


=1 

Q 


131 


(21 


(61 


(D 




151 
191 


(SI 




110) 


(111 


112) 




(131 







FUNCTION TABLE 
(each gatel 



INPUTS 


OUTPUT 


"a B~ 


Y 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



Pin numbers shown gi^ loi J and N packages. 



SNB4ALS136 ... J PACKAGE 
SN74ALS136 . . . N PACKAGE 
(TOP VIEWl 




SNB4ALS136 , . , FH PACKAGE 
SN74ALS136 ... FN PACKAGE 
(TOP VIEW) 



m < O 



lY ]4 
NC ] 5 
2A ]6 
NC 
2B 



u 

U m 
> 1 

LJ LJ LJ 1_1UJ ■ 
3 2 1 20 IH 



18 [ 4A 
17 [ NC 
16 [ 4Y 
1S[ NC 
14 [ 3B 



fl 10 1 1 1 2 1 .T 
X I — I i — « I — 1 1 — 1 1 — I . 

>- D O > < 
M z z n n 
a 

NC — No fniernsl connection 



exciusiva-On logic 

An Exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 



EXCLUSIVE-OB 



These are five equivalent Exclusive-OR symbols valid for an 'ALS1 36 gate in positive logic; negation may he shown at any 
two ports. 

LOGIC IDENTITY ELEMENT EVEN PARITY ODD-PARITY ELEMENT 



4 



The output is active Howl it 
ali inputs stand at the same 
logic level li.e., A-B). 



The output is active (lowl if 
an even number of inputs 
(i.e., or 2) are active. 



The output is active (highl If 
an odd number of inputs (i.e., 
only 1 of the 2| are active. 
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TYPES SN54ALS136, SN74ALS136 
QUADRUPLE 2-INPUT EXCLUSfVE-OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratfngs over opefating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc - 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating )ree-air temperature range: SNS4ALS136 -SS'C to 125°C 

SN74ALS136 0°C to 70"'C 

Storage temperature range -65°C to 150°C 



recommended operating conditions 





SN64ALS136 


SN74ALS136 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage 


4.5 5 5.5 


4,5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


V|L Low-level input voltage 


0.8 


0,8 


V 


Vqh High lBVBl output vollaBB 


S.5 


5.5 


V 


Iqj_ Low-level output current 


4 


S 


mA 


Operaling free-air temperature 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS 


SNS4ALS136 


SN74ALS136 


UNIT 


MIN TVP' IWAX 


MIN TYP'' MAX 


V|K 


Vcc = 4.5 V, l| = - 1B mA 


- 1.6 


- 1.5 


V 


IQH 


Vcc = 4-5 V, Vqh = 5.5 V 


0.1 


0.1 


mA 


Vol 


Vcc ~ 4.5 V, Iql = 4 mA 


0.25 0.4 


0.2S 0.4 


V 


Vcc = 4.5 V, Iql = 3 mA 




0.35 0.5 


i| 


VcQ = 5.5 V, V| ■= 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = 5.5 V, V| = 2.7 V 


20 


20 


jrA 


l|L 


Vcc = 6.£ V, V| = 0.4 V 


-0.1 


-0,1 


mA 


Ice 


Vcc = 5-B V, All inputs at 4,5 V 


3.9 5.9 


3.9 5.9 


mA 



AU typical values are at Vqc = 5 V. ^ llt^Z. 



switching characteristics {see Note 1| 











Vcc " V '0 5.5 V, 


1 










Cl 50 pj=. 




PARAfWETER 


FROM 
[INPUT) 


TO 
lOUTPUTI 




Rl = 2 kn 

T/^ = MIN to MAX 


UNIT 








SN54ALS136 


SN74ALS136 










MIN 


MAX 


MIN MAX 




'PLH 


A or B 


Y 


20 


55 


20 50 


ns 


'PHL 


{other input towj 




3 


la 


3 15 


IPLH 


A or B 


Y 


20 


55 


20 SO 


ns 


IPHL 


(other input tiighl 




3 


15 


3 12 



WOTE 1r For load ci/cuit anid voltage waveforms, see page 1-12 o1 the TTL Dan Book, Votume 3 
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SK74AS151 
1 OF 8 DATA SELECTORSIKIULTIPLEXERS 

D2661. APRIU I9S2-BEVISED FEBRUARY ^BSi 



8-Line to 1-Line IVluttiplexers 
Can Perform As: 

Boolean Function Generators 
Parallei-to-Seriai Converters 
Data Source Selectors 

• Input Clamping Diodes Sitnplify System Design 

• Fully Compatible With Most TTL Circuits 

• Pacliage Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 



SN54ALS151, SN64AS151 ... J PACKAGE 
SN74ALS151, SN74AS151 . . . N PACKAGE 
(TOP VIEWI 



D3C 




Jl6 


Hvcc 


D2|I 


2 


15 


□ D4 


DlC 


3 


S-l 


□ 05 


DOC 


4 


13 


H D6 


yC 


5 


12 




wC 


6 


11 


:a 


gC 




10 




gndF 


B 


9 





description 

These monolithic data selectors/multiplexers provide full binary 
decoding to select one of oigh! data sources. The strobe input (Gl 
must be at a low logic level to enable the inputs. A high level at 
the strobe terminal forces the W output high and the Y output 
low. 

The SN54ALS151 and SN54AS151 are characterized for 
operalion over the full military temperature range of - 55 °C to 
125°C. The SI^74ALS1 51 and SN74AS'I 5 1 are characterized 
for operation from 0°C to 70 °C. 



SN54ALS151, SN54AS151 . . . FH PACKAGE 
SIM74ALS151, SN74AStBl ... FN PACKAGE 
(TOP VIEW) 



O 

rg n O U T 
Q Q Z > Q 

S_J 1_H_! LJ L_l ' 



3 2 1 20 la 

D1 h 4 18 [ D5 

DO P 5 1 7 [ D6 

NC ]6 16 [ NC 

Y ] 7 IS [ D7 

W ]8 14 [ A 

\ ft 10 11 12 13 / 



l O Q <-> O 0) 



FUNCTION TABLE 



NC-No jntQtnal connoctLon 



INPUTS 


OUTPUTS 


SELECT 


STROBE 

g" 


y 


W 


C 


B 


A 


X 


X 


X 


H 


L 


H 


L 


L 


L 


L 


00 


do' 


L 


L 


H 


L 


D1 


dT 


L 


H 


L 


L 


02 


02 


L 


H 


H 


L 


D3 


D3 


H 


L 


L 


L 


04 


B? 


H 


L 


H 


L 


05 


05" 


H 


H 


L 


L 


06 


dS 




H 


H 


L 


07 


m 



H ^ high lovQl, L = tow lovel, X ^ irtelewart 

DO, Dl . . . D7 = Ihe level the D Tospociive mput 



togic symbot 




Pin numbeis shown ore for J and N packages. 



Copyright© 1982 by Tanai Initrumanis Incorpoj-atetJ 

Texas 
Instruments 

COST OFFICE BOX J30O12 • DALLAS. TEXAS 7638i 



TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AST51 
1 OF B DATA SELECTORS/MULTIPLEXERS 



Jogic diagram (positive logic) 



> 

r- 

> 
z 

D 
> 

O 
X 

o 
c 

-I 

CO 



DATA 
INPUTS US) 




DATA 
SELECT < 
(BINARY) 



Pin numbers shown ere (oi J and N packagoa. 



absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 

Supply voltage, Vqq 

Input voltage , , ^ _ ^ y 

Operating free-air temperature range: SN54ALS1 51 , SN54AS1 51 - 55 °C to 1 25 "C 

SN74ALS151, SN74AS151 O^CioTO'C 

Storage temperature range , -65°Clo 1 50°C 
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TYPES SN54ALS151, SN74ALS151 
1 OF 8 DATA SELECT0RSIMULT1PLEXERS 



recommended operating conditions 





$N54ALS1Et 
MIN NOM MAX 


SN74ALS151 
MIN NOM MAX 


UNIT 


Vqc Supply voltage 


4.5 S 5.5 


4.5 6 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


V|| Low-level input voltage 


O.B 


O.B 


V 


iQH High'lGvel output curcent 


- 1 


-2.6 


mA 


!01_ Low-level output current 


12 


24 


mA 


Ta Operating free-air temperature 


-55 125 


70 


"C 



etectrrcal characteristics over recommended operating free-air temperature range {unless otherwi! 











SN54ALS151 


SN74ALS1S1 


UNIT 


PARAMETER 




TEST CONDITIONS 


MIN TYP' 


MAX 


MIN 


TYpf 


MAX 


V|K 


vcc 


= 4.5 V. 


l{ = - 1 8 mA 


-1.5 


-1.5 


V 




vcc 


= 4,6 V to 5.5 V, 


IqH " -0.4 mA 






2 






vqh 


Vcc 


= 4.5 V, 


Iqh = - 1 mA 


2.4 3.3 




V 


Vcc 


= 4.5 V, 


Iqh = -2,6 mA 




2.4 


3.2 








Vcc 


= 4,5 V. 


iQl = 12 mA 


0.25 


0.4 




0.25 


0.4 


V 


Vol 


Vcc 


= 4.5 V, 


lot - 2* mA 






0.35 


O.S 




i| 


Vcc 


= 5.5 V, 


V| = 7 V 


0.1 

in 


0.1 
20 


mA 
pA 


l|H 

Ul 


Vcc 
Vcc 


= 5.5 V, 
= 5.5 V. 


V| = 2.7 V 
V] = 0.4 V 


-30 


-0.1 
-112 


-30 




-0.1 
-112 


mA 
mA 


iO' 

1 icc 


Vcc 
Vcc 


= 6.5 V, 
= 5.5 V, 


Vq = 2.25 V 
Inputs at 4.5 V 


7.5 


1 2 




7.5 


1 2 


mA 



Iaii typicat values are at Vcc = 5 V, T^ = 25*C, 

ttho output conditions have boar, chosen to produce a mm that closolv apprcimates one half ot the true short-c.-cuit output 



switciiing characteristics (see Note 1 1 



PARAMETER 


FROM 
(INPUTI 


TO 
lOUTPUTt 


Vcc = V to 5.5 V, 
Cl = 50 pF, 

Hl =^ 500 n, 

Ta " M\N to MAX 


UNIT 


SN54A1.S151 


SN74ALS1S1 


MIN MAX 


MIN MAX 


'PLH 


A, B, or C 


Y 


4 21 


4 18 


ns 


tPHL 


8 28 


e 24 


'PLH 


A, B, or C 


W 


7 28 


7 24 


ns 


<PHL 


7 26 


7 23 


'PLH 


Any D 


Y 


3 12 


3 10 


ns 


'PHL 


5 ie 


5 15 


'PLH 


Any D 


W 


3 1 8 


3 1 5 


ns 


tPHL 


4 18 


4 15 


'PLH 


G 


Y 


4 21 


4 18 


ns 


tPHL 


4 23 


4 1 9 


'PLH 


a 


W 


5 23 


5 19 


ns 


'PHL 


5 26 


5 23 



NOTE 1: For load crrcui! and voltage woveforms, sue page 1-12. 
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TYPES SN54AS151, SN74AS151 

1 OF 8 DATA SEIECTOBSIMULTIPLEXERS 



recommended operating conditions 













SN54AS1B1 


SN74AS1B1 














MIN MOM 


MAX 


MIN 


NOM MAX 


UNIT 




Supply voltage 








4-5 5 


5.5 


4,S 


5 5.5 


V 


V|H 


High-lavel input voltage 






2 


2 


V 


V|L 


Low-level input vologe 






o.e 


0,8 


V 


'oh 


High-level output current 






-12 


-15 


mA 




Low-level output current 






32 


48 


mA 


Ta 


Operating free-air temperature 






-55 


125 





70 


°C 


electrical chafacteristics over recommended operating free-air temperature range \ 


unless otherwise nc 


ted) 


PARAMETER 


TEST r^nNniTrr^HS 




SN5'1AS151 


SN74AS151 


UNIT 








MIN TYpI 


MAX 


MIN 


TYP ' MAX 


V|K 


Vcc = 4.5 V. 


f| = 


-1B mA 


-1.2 


-1.2 


V 


VOH 




Vcc = ''■5 Vto 5.5 V. 


'OH 


= -2 mA 




Vcc 


J 






Vcc = ''■6 V, 


lOH 


= -12 mA 


2-4 3.2 




V 






Vcc = -i-S V, 


lOH 


= -15 mA 




2.4 


3.3 




Vol 




Vcc - t.s V, 


lOL 


- 32 mA 


0.25 


0.5 








Vcc = 4.5 V. 


lOL 


= 48 mA 




0.35 O.S 


V 


H 


A, B. or C 


Vcc = B.5 V, 


V| = 


7 V 


0.2 


0.2 


m A 




All others 


0.1 


0.1 


l|H 


A, B, or C 


Vcc = 5.5 V, 


V| = 


2.7 V 


40 


40 


liA 


All others 


20 


20 


t|L 


A. B, or C 


Vcc = 5.5 V. 


V| = 


0.4 V 


- 1 


- 1 


mA 


All others 


-0.5 


-0.5 






Vcc = 5.5 V. 


vo 


= 2.25 V 


-30 


- 112 


-30 


-1 12 


m A 


Ice 


Vcc = 5.5 V, 






18.6 


30 


18.6 30 


rr A 



All typical values arc at V^c ^ 5 V. ^ 

The output conditions have hecn chpsen lo produco a curri.ni thai clpsclv opproniraaies one hall o) ths truo short circuit oulp<jt current, I, 



V) switching characteristics [see Note 1) 



















Vcc = 4 


S V to 5,5 V, 






u 










Cl = 50 pF, 






AS C! 


PARAMETER 


FROM 
(INPUTI 


TO 
lOUTPUT) 




Rl = 500 n, 

T/^ = MIN lo MAX 




UNIT 








SN54AS151 


SN74AS1S1 










MIN 


MAX 


MIN 


MAX 




33 


'PLH 


A, B. or C 


Y 


4.5 


16 


4.5 


14.5 


ns 


O 


'PHL 




4,5 


16 


4.5 


16 


C 


IPLH 


A, B, or C 


W 


4 


14.5 


4 


12 


ns 


H 


'PHL 


4 


14-5 


4 


12 


V) 


'PLH 


Any D 


Y 


3 


1 1.5 


3 


10.5 


ns 




'PHL 




3 


12 


3 


1 1 




'PLH 


Any D 


W 


2 8 


2 


6.5 


ns 




•PHL 


1 5.5 


1 4.5 




"PLH 




Y 


4.5 


16 


4.5 


14 


ns 




'PHL 






3 


12.5 


3 


1 1 




IPLH 


Q 


W 


1.6 


7 


1,5 


S 


ns 




'PHL 




3 


11 


3 


10 



NOTE 1 : foi load circuit and vdTage waveforms, sea paga M 2 of The TTL Date Book. Volume 3. 
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TYPES SI\l54ALSieOA THRU SN54ALS163A, SN54AS160 THRU SN54AS163 
SN74ALS16DA THRU SN74ALS163A, SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BlT DECADE AND BINARY COUNTERS 

D2661, APRIL ISaZ-BEVISED FEBHUARV 1984 



Internal Look-Ahead for Fast Counting 
Carry Output for n-Bit Cascading 
Synchronous Counting 
Synchronously Programmable 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous, presettable counters feature an internal carry 
look-ahead far application in high-speed counting designs. The 
'ALS160A, 'ALS162A, 'ASieO, and 'AS162 are decade 
counters, and the 'ALS161A, 'ALS163A, ■AS161, and 'ASIBS 
are 4-bit binary counters. Synchronous operation is provided by 
having all flip-flops cloclced simultaneously so ihat the outputs 
change coincident with each other when so instructed by the 
count-enable inputs and internal gating. This mode of operation 
eliminates the output counting spikes that are normally associated 
with asynchronous Iripple clockl counters. A buffered clock input 
triggers the four flip-flops on the rising (positive-going) edge of 
the clock input waveform. 



SNB4ALS', SN54AS' ... J PACKAGE 
SN74ALS-, SN74AS' . . . N PACKAGE 
ITOP VIEW) 



CLR H 

clkC 

AC 

cC 

DC 
ENP C 
GND C 



15 

13 
12 
11 
10 
9 



VCC 

Hhco 
Dqa 
JdB 
Dqc 
DQd 
Dent 

2 LOAD 



SNB4ALS- 

SN74ALS', 







A 


]" 


B 


]5 


NC 


]6 


C 


]7 


D 


]8 



SN54AS . . . FH PACKAGE 
SN74AS' . . . F=N PACKAGE 
ITOP VIEW) 

^ Itr <-> O 

O ItJ Z > DC 
■CJt_J 1— 1 1— I L-l \ 
3 2 1 20 19 



18[ 
17[ 
16 [ 
15 [ 



9 10 11 12 13 



Qa 
Qb 

NC 



14[ Qd 



0- Q U Q H 



z z z 



< 2 
3 ^ 



NC-Mo inlefnal connecttoii 



These counters are fully programmable; that is, the outputs may 
he preset to either level. As presetting is synchronous, setting 
up a low level at the load input disables the counter and causes 
the outputs to agree with the setup data after the next clock pulse 
regardless of the levels of the enable inputs. 

The clear function for the 'ALSieOA, 'ALSIBIA, 'AS160, and 'ASIBI Is asynchronous and a low level at the clear 
input sets all four of the flip-flop outputs low regardless of the levels of the clock, load, or enable inputs. 

The clear function for the 'ALSl 62A, 'ALSieSA, 'AST 62, and 'ASieS is synchronous and a low level at the clear 
input sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable Inputs. 
This synchronous clear allows the count length to be modified easily as decoding the maximum count desired can 
be accomplished with one external f^JAND gate. The gate output is connected to the clear inpul to synchronously 
dear the counter to 0000 (LLLLI. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count- 
enable inputs lENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The 
ripple carry output IRCOl thus enabled will produce a high-level pulse while the count is maximum (9 or 1 5 with Qa 
highl. This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions at 
the ENP or ENT are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. Changes at control inputs lENP, ENT, or LOAD! that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter {whether enabled, disabled, loading, or countingl will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS1 60A through SNB4ALS1 63A and SN54AS160 through SN54AS163 are characterized for operation 
over the full military temperature range of -55°C to 125°C. The SN74ALS160A through SN74ALS163A and 
SN74AS160 through SN74AS163 are characterizad for operation from 0°C to 70 °C. 
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TYPES SN54AIS160A, SN54ALS162A, SN54AS160, SN54AS162 
SN74ALS1B0A, SN74ALS162A, SN74AS160, SN74AS162 
SYNCHRONOUS 4-BIT DECADE COUNTERS 



logic symbols 

'ALS160A AND 'ASISO DECADE 
COUNTERS WITH DIRECT CLEAR 



'ALS16ZA AND ■AS162 DECADE 
COUNTERS WITH SYNCHRONOUS CLEAR 



CLR 
LOAD 

ENT 
ENP ■ 
CLK 

A 
B 

C 
D 





CTRDI V 10 
CT=0 
Ml 
Ml 

G3 2=T=9 

G4 
>C5/2,3,4* 
T '-' 


(151 






no) 


(141 


171 


121 


(3) 


1.5D [11 


(4) 


(131 


121 


151 


112) 


(41 


161 


(11) 


lei 







OA 

Qc 



CLR 
LOAD 

ENT 
ENP ■ 
CLK 

A 
B 
C 
D 



1 1 1 


CTRDIVIO 
5CT=0 
Ml 
M2 

G3 3" = S 
G4 
>CS/2,3,4+ 

x- H 


(151 


lot 
(101 


(7) 


(14) 


(2) 


(31 


1.5D ID 


141 


(13) 


(2] 


(5) 


1121 


[41 


(61 


(111 


181 







'ALS160A and 'AS160 logic diagram [positive logic) 

FTSm 




RCO 



Qa 
Ob 
Qc 



■AI.S162A nnd ■AS162 decodo eournois nta similar; howovor Uie dost ii aynchiongus as shown loi Ihe 'ALSieSA and 'ASieS binaiy coumori. 
Pin numbers shown are lor J and N pactcaget. 



-42 
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TYPES SN54ALS161A, SN54ALS1B3A, SN54AS1B1, SN54AS163 
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163 
SYNCHRONOUS 4-BIT BINARY COUNTERS 



logic symbols 



•ALS161A AND 'ASiei BINARY 
COUNTERS WITH DIRECT CLEAR 



'ALS163A AND 'ASlBa BINARY 
COUNTERS WITH SYNCHRONOUS CLEAR 



CLR 
LOAD 

ENT 
£NP 
CLK 

A 
B 

C 
D 



(1) ^ 


CTRDIV16 
CT=Q 
M 1 
M2 

3CT=15 

G3 
G4 

>C5;2,3,4» 

S H 


(IS) 


(101 


114) 


17) 


121 


131 


1.5D (11 


(41 


(131 


121 


(S) 


(121 


141 


(61 


(111 


18] 









BCO 



OA 

□c 
Qd 



CLR 
LOAD 

ENT 
ENP ■ 
CLK 

A 
B 
C 
D 





Ih. 1 nu 1 V to 
5CT=0 
Ml 
M2 

3CT=15 

G3 
C4 

>C5/2,3,4* 

h r 


(151 




L_ 

(101 


(141 


(7) 


JZI 

<3) 


1.50 HI 


(41 


113) 


121 


IS) 


(121 


[41 


(6) 


mi 


[81 







'ALS163A and 'AS163 logic diagram [positive logic) 




RCO 



Qa 
Qb 
Qc 
Qd 



•ALS161A and 'AS161 synchronous binnrv countefs aic Brmilar; hoWBVDi the cloar is asynohronous as shown fonho "ALS 1 60A and 'ASl 60 decado CQuntors. 
Pin numbers shown arc 'or J and ^J packages. 
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TYPES SN54ALS160A, SN54ALS162A, SN54AS160, SN54AS1B2 
SN74ALS1B0A, SN74ALSie2A, SN74AS1B0, SN74AS162 
SYNCHRONOUS 4 BIT DECADE CQUNTEHS 

typical clear, preset, count, and inhibit sequences 

'ALS160A. -ASieO, 'ALSieZA, 'AS162 

llluairated below is thu foSlowin9 se^gonce: 

?. CEoa^ outputs to zero CALSieOA and 'AS160 are asynchronouB. ■ALS162A and 'AS162 are synchronousl 

2. Presot to BCD seven 

3. Count to eis^^ nir>Q, rera^ one. two, and thiea 
A. Ifihibft 



_r 



_r 



"LJ" 



< - 



I I 



i: 




I I I h 

I SVNC PRESET 

I CLEAR 
ASVNC 
CLEAR 



J L 



1 r 



1 
- COUNT - 
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TYPES SN54ALS161A, SN54ALS163A, Sni54AS161, SN54AS163 
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163 
SYNCHRONOUS 4 BIT BINARY COUNTERS 



typical clear, preset, count, and Inhibit sequences 

■ALS161A. 'AS161, 'ALSIBSA, 'ASICS 

llluslrBWd below is the following scQuence: 

1. Clear outputs to ioio ('ALS161A and 'AS161 arc asynchfonaus; 'ALS163A nntj 'ASIGS are synchiortous) 

2. Preset lo binary twelve 

3. Count \Q ihifteen, louaeen, fifteen, mro. one, and two 
d. Inhibit 



1 r 



OUTPUTS < 



Qc" 




I I h 

SYNC PRESET 
CLEAR 



ASVNC 
CLEAR 
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TYPES SN54ALS160A THRU SN54ALS163A 

Siy74ALS160A THRU SN74ALS1G3A 

SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VcC 7 V 

Input voltage , . , , _ , 7 V 

Operating ffee-air temperature range; SN54ALS160A thru SNS4ALS163A - 55=0 to 125 °C 

SN74ALS160A thru SN74ALS163A 0°C to 70°C 

Storage temperature range .' - 66°C to 1 50''C 



recommended oparating conditions 





StMBIALSieOA 

THRU 
SN54ALS163A 


SN74ALS160A 

THRU 
SN74ALS163A 


UNIT 


MIN NOIVI MAX 


MIN MOM MAX 


Vcc Suppiv voltage 


4.5 S 5.S 


4.5 5 5.5 


V 


^IH Higti-level input voltage 


2 


2 




V|L Low-levBl input vnltagc 


0.8 


O.B 


V 


'oh High-level output current 


-0.4 


-0.4 


mA 


IqL Low-level output current 


4 


8 


mA 


^clock Clock froquencY 


26 


30 


MH2 


tw Pulse cJurstion 


CLK high ot low 


20 


16.5 


ns 


■ALS160A. 'ALSi61A, CLR low 


20 


IS 


Setup lime 
bolore CLKt 


A, B. C, D 


20 


15 


ns 


LOAD 


20 


15 


ENP, ENT 


'ALS16DA, 'ALSieiA 


25 


20 


■ALS162A. 'ALSteSA 


30 


25 


■ALS160A. 'ALS161A CLR inactive 


10 


10 


■ALS162A, 'ALSieSA 


CLR low 


20 


15 


CL8 high (inactwel 


10 


10 


th Hold time, all synchronous inputs alter ClKt 








ns 


Ifiy Operating free-srr temperature 


-55 125 


70 


°C 



electrical characteristics over ret;ommended operating free-air temperature range (unless otherwise notedl 



PARAMETER 


TEST CONDITIONS 


SN54ALS160A 

THRU 
SN54ALS163A 


SN74ALS160A 

THRU 
SN74ALS163A 


UNIT 


MIN TYP' MAX 


MIN TVP' MAX 




V|K 


Vcc = 4.5 V, l| = - 13 mA 


-1.5 


- 1.5 


V 


Vqh 


Vcc " *-5 V to 5.5 V, loH " -0.4 mA 


Vcc 2 


Vcc 2 


V 


Vol 


Vcc = 4.5 V. Iql = 4 mA 


0.26 0.4 


0.25 0.4 


V 


Vcc = 4.5 V, Iql = 8 mA 




0.35 0.5 


ii 


LOAD. CLK or Et\IT 


Vcc ' 5.5 V, V| = 7 V 


0.2 


0.2 


mA 


All other 


0.! 


0,1 


l|H 


LOAD, CLK or ENT 


Vcc = 5.5 V, V| = 2.7 V 


40 


40 


fiA 


All other 


20 


20 


1|L 


Vcc = 5'5 V. V| = 0.4 V 


-0.2 


-0-2 


mA 


lo' 


RCO 


Vcc = 5.5 V. Vo = 2.25 V 


-15 -70 


- 1 5 - 70 


mA 


Q 


-30 -112 


-30 -112 


'cc 


Vcc ^ 5.5 V 


12 21 


12 21 


mA 


*AII Ivpical values are At V^^q = 5 V. T^ - 25 '^C, 



■-Thg output conditions have bioen chosen to produce a curj-enr That closely approxifnaies one hall ai xho [iu# shori-circuit oytpui cufrent. Egg. 
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TYPES Snf54ALS160A THRU SN54ALS163A 
SN74ALS1S0A THRU SN74ALS163A 
SYNCHRONOUS 4-BtT DECADE AND BINARY COUNTERS 



'ALS160A, 'ALS1G1A switching characteristics Isee Note 1) 



PARAMETER 


FROM 
(INPUTI 


TO 
lOUTPUT) 


Vcc = ^-S V to 5.5 V, 
Cl = 50 pF. 

Ri = 500 n, 

Ta = MIN to MAX 


UNIT 








SI\IS4ALS160A 




SN74ALS160A 










SN54ALSiei A 




SN74ALS1B1A 










Mm 


MAX 


l\qiN 


MAX 




^max 






25 


30 


MHz 


'PLH 


CLK 


RCO 


a 30 


B 25 


ns 


'PHL 


7 


25 




7 


23 


'PLH 


CLK 


Any 


4 18 




4 


IE 


ns 


'PHL 


6 20 


6 17 


'PLH 


ENT 


RCO 


3 


16 




3 


13 


ns 


'PHL 


3 


16 




3 


13 


'PHL 


Clr 


Any Q 


8 27 


8 ■ 24 


ns 


'PHL 


CLR 


RCO 


1 1 


31 




1 1 


28 


ns 


'ALS162A, 'ALS163A switching characteristics <see Note 1) 










Vcc = V '° S.6 V, 






PABAMETEB 


FROM 
(INPUTI 


TO 
(OUTPUT! 




Cl = 50 pF, 

rl = 600 a 

Tfl = MIN to MAX 




UNIT 




SN54ALSieZA 
SN54ALS163A 




SN74ALS162A 
SN74ALS163A 










IVIIN 


MAX 


MIN 


rviAX 










23 


30 


MHz 


'PLH 


CLK 


RCO 


8 


30 




3 


26 


ns 


'PHL 


7 


25 




7 


23 


'PLH 


CLK 


Any 


4 


18 




4 


IS 


ns 


'PHL 


6 20 




6 


17 


<PLH 


ENT 


RCO 


3 


20 




3 


17 


ns 


'PHL 


3 


16 




3 


13 



MOTE 1 : For load circuit and uoliagn waveforms, see paga 1-12 d1 The TTL DaiQ EJook. Volume 3, 
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TYPES SN54AS1GQ THRU SN54AS163 

SN74AStG0 THRU SN74ASlfi3 

SYNCHRONOUS 4-BlT DECADE AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range [unless otherwise noted) 



Supply uoltage, Vcc 7 V 

Input voltage _ 7 V 

Operating frse-air temperature range: SN64AS160 tliru SN54AS163 - BS^C to 125 °C 

SN74AS160 thru SN74AS163 CC to 70°C 

Storage temperature range -65°C to 150°C 



recommended operating conditions 





SN&4AS160 

THRU 
SN54AS163 


SN74AS160 

THRU 
SN74A$163 


UNIT 


MlfJ NOM MAX 


MIN NOM MAX 


Vcc Supply voltage 


4.5 5 5,5 


4.6 5 5,5 


V 


Vm High-level input voltage 


2 


2 


V 


V|L Low-level input voltage 


0,8 


0.8 


V 


'oh High-level output current 


-2 


-2 


mA 


Iql Low-level output current 


20 


20 


mA 


^clDck Clock frequoncy 


65 


75 


MHz 


t^ Pulse duration 


CLK high or low 


7.7 


6.7 


ns 


'AS160, 'ASiei CLR low 


10 


8 


Setup time 
^" before CLK t 


A, B, C. D 


10 


a 


ns 


LOAD 


10 


8 


ENP, ENT 


10 


8 


'AS160, 'AS161 CLR Inactive 


10 


s 


'AS162, 'ASiea 


CLR low 


14 


12 


CLR high linactivol 


10 


9 


th Hold time, all synchronous inputs after CLKf 


2 





ns 


Ta Operating free-air temperature 


-SS 125 


70 


"C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54AS160 

THRU 
SN54ASie3 


SN74AS160 

THRU 
SN74AS163 


UNIT 


MIN TYpf MAX 


MIN TVP' MAX 


V|K 


Vcc - 4.5 V, l| = - 18 mA 


- 1.2 


1.2 


V 


VOH 


Vcc = 4.5 V to 5.5 V, Iqh = - 2 mA 


Vcc-2 


Vcc-2 


V 


Vol 


Vcc = 4.5 V, loL = 20 mA 


0.25 0.5 


0.26 0.5 


V 


"1 


LOAD 


Vcc = S-5 V, V| = 7 V 


0.3 


0.3 


mA 


ENT 


0.2 


0.2 


All other 


0.1 


0.1 


l|H 


l5ad 


Vcc = 5.5 V, V| = 2.7 V 


60 


60 




ENT 


40 


40 


All other 


20 


20 


l|L 


Ld'AD 


Vcc = 5.5 V, V| = 0.4 V 


- 1.5 


-l.S 


mA 


ENT 


- 1 


- 1 


All other 


-0.5 


-0.5 




Vcc = 5.5 V, Vq = 2.25 V 


-30 -112 


-30 -112 


mA 


Ice 


Vcc - E.5 V 


35 B3 


35 53 


mA 



*Atl tvpics! values arts ai V^c ^ ^ V. ^ 25 "C. 

*ThB output corxlkions hava been chosan to prdtfute a cuirom thel dosflly Bp,pro«imBtea one hall of Hha vm short-circuit output cutront, iQg. 
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TYPES SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 



'AS160, 'ASiei switching characteristics (see Note 1) 



1 








Vcc = ''■S V to 5.5 v. 














Cl = SO pF, 






PARAMETER 


FROM 


TO 




Bl = 500 n, 

Ta = MIN to MAX 




UNIT 


(input: 


(QUTPUT) 


SN54AS160 
5NE4AS161 


SN74AS160 
SN74AS161 












MIM 


MAX 


MIN 


MAX 










65 


75 


MHz 


IPHL 




BCO 


2 


14 


2 


12.5 




'PLH 


CLK 


RCO (with LOAD high) 


1 a.s 


1 B 


ns 


'PLH 




RCO {with LOAD low! 


3 


17.5 


3 


16.5 




'PLH 


CLK 


Any Q 


1 7.5 


1 7 


ns 


'PHL 


2 


14 


2 


13 




tPLH 


ENT 


RCO 


1.5 


10 


1.5 


9 


ns 


IPHL 


1 


9.5 


1 


8.5 


'PHL 


CLR 


Any Q 


2 


14 


2 


13 


ns 


IPHL 


CLR 


RCO 


2 


14 


2 


12.5 


ns 



'AS162, 'AS163 switching characteristics (see Note 1) 



PARAMETER 


FROM 
IINPUTI 


TO 

lOUTPUTI 


Vcc = *-B V to 5.S V, 

Cl = 50 pF, 
rl = 500 n, 

Tft = MIN 10 MAX 


UNIT 


SN54ASieZ 
SN54AS163 


SN74AS16Z 
SN74AS163 


MIN MAX 


MIN MAX 








65 


75 


MHz 


'PHL 


CLK 


RCO 


2 14 


2 12. B 


ns 


<PLH 


RCO Iwith LOAD highl 


1 8.E 


1 e 


'PLH 


RCO Iwith LOAD lowl 


3 17,5 


3 16.5 


'PLH 


CLK 


Any Q 


1 7.5 


1 7 


ns 


'PHL 


2 14 


2 13 


'PLH 


ENT 


RCO 


1.5 10 


1,5 9 




tPHL 


1 9.5 


1 8.5 





NOTE I : For load circuit and uoli^ge wai/eforms, sec page 1-12 of The TTL Dots Bock. Votume 3. 
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TYPES SN54ALS160A THRU SNB4ALS163A, SN54AS1B0 THRU SN54AS1B3 
SN74ALS1B0A THRU SN74ALS163A, SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 



TYPICAL APPLICATION DATA 

N-BIT SYNCHRONOUS COUNTERS 

This application demonstrates how the loolt-ahead carry circuit can be used to tmplement a high-speed n-bit counter. Tha 
■ALS160A, 'ASieO, 'ALS16ZA, and 'ASlGa will count in BCD and the 'ALSieiA, 'ASiei, 'ALSieSA and 'AS163 witl 
count In binary. Virtually any count mode Imodulo-N, Ni -to-N2, Ni -to-maximum) can be used with this fast look-ahead circuit. 



COUNT IHI AND 
DISABLE (LI 



COUNT (HI AMP 
DISABLE <L1 



1,50 



£^ CT-O' 





1.5D (tj 


Qa 




(2) 


Qb 




131 


Oc 




111 


■ Op 



-Qa 
-Qb 
- Oc 
-Od 



TO MORE SIGNIFICANT STAGES 



50 
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TYPES SN54ALS168B, SN54ALS169B, SN54AS1G8, SN54AS169 
SN74ALSt68B, SN74ALS1GgB, SN74AS16B, SN74AS169 
SYNCHBONOUS 4-BIT (JPJDGWN DECADE AND BINARY COUNTERS 



MARCH 1984 



Fullv Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Futly Independent Clock Circuit 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers In Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous presettable counters feature an 
internal carry looii-aheati for cascading in high-speed 
counting applications. The 'ALS168B and 'AS 168 are 
decade counters and the 'ALS169B and 'AS1 69 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count- 
enabie inputs and internal gating. This mode of 
operation helps eliminate the output counting spikes 
that are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the 
four (lip-dops on the rising (positive-goingi edge of the 
clock waveform. 



SIUSHALS', SN54AS- ... J PACKAGE 
SN74ALS'. SN74AS' . . . N PACKAGE 
(TOP VIEW! 

UieP vcc 



U/D C 1 
CLKC2 
AC3 

CC5 
DCs 
ENPQ 7 
GND C 8 



H I! Qa 

>2 D Qc 
II H Qp 

)0 2 ENT 



9 ] LOAD 



SN54ALS' 
SN74ALS' 



SN54AS' . . . FH PACKAGE 
SN74AS' ... FN PACKAGE 
(TOP VIEW) 

ii lO 

3 19 o o (J 

O 3 Z > llE 



A jl 

B ] 5 

MC ]6 

C ]' 

]e 



3 2 1 20 19 



9 10 11 12 13 
f-i r-i r— 11— 1 . 



18 [ Qa 

17 [ Qa 

ib[ NC 

15[ Qc 

11 [ Op 



10. Q U 
Z Z 2 
luj 13 



< Z 
O 111 



NC— No iniAmal cannectlon 



These counters are fully programmable; that is, the 
outputs may each be preset to either level. The load 
input circuitry allows loading with the carry-enable 
output of cascaded counters. As loading is 
synchronous, setting up a low level at the load input 
disables the counter and causes the outputs to agree 
with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count^ensble 
inputs lEMP and ENT) must be low to count. The direction of the count is determined by the level of the U/D input. 
When U/D is high, the counter counts up; when iow, it counts down. Input ENT is fed forward to enable the carry 
output. The riple carry output (RCOl thus enabled will produce a low-level pulse while the count is zero lall inputs 
low) counting down or maximum 19 or 151 c ount ing up. This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transistions at ENP or ENT are allowed regardless o( the level of the clock input. All 
inputs are diode-clamped to minimize transmission-line effects, thereby simplifying system design. 



These counters feature a fully independent clock circuit. Changes at control inputs lENP, ENT, LOAD, U/D) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter {whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS1 68B, SN54AS1 68, SN54ALS1 69B, and SN54AS1 69 are characterized for operation over the full military 
temperature range of -BB^C to 125°C. The SN74ALS168B, SN74AS168, SN74ALS169B, and SN74AS169 are 
characterized for operation from 0°C to TCC. 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 76265 



Copyright tJ 19&A, Texas Inctrumenis tncorporatgd 



TYPES SN54ALS168B, SniS4AS16B, SN74ALS16BB, SN74AS168 
SYNCHRONOUS 4-BIT OP/DOWN DECADE COUNTERS 



'ALS168B, 'AST 68 logic diagram (positive logic) 'ALS168B, 'AS168 logic symbol 
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TYPES SN54ALS169B, SN54AS169, SN74ALSt69B, SN74AS169 
SYNCHRONOUS 4-BIT UPIDOWN BINARY COUNTERS 




TYPES SH54ALS168B, SN54AS168, SN74ALS168B, SN74AS168 
SYNCHROfUOUS 4-BfT UP/DOWN DECADE COUNTERS 



'ALS168B. 'AS168 typical load, count, and Inhibit sequences 

Illustrated below <s the following sequoncs: 

1 . Losd (firesetl to BCD seven 

2. Count up to epght, nine (maximum), zero, oni, and two 

3. Inhibit 

4. Counl down to one. zero ImnnimumI, nine, etght, and seven 
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TYPES SN54ALS169B, SN54AS169, SN74ALS1G9B, SN74AS169 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 



'AS169 typical load, count, and inhibit sequences 

lliusiraied below is the foliawmg sequence: 
\ . Load IpreseEl lo binarv thirta^^n 

2. Count u0 xtf reurtecn. fHteen (rnaximuml. zero, on^, and two 

3. Inhibit 

4. Count down to one, raro [mrmmuml, fifteen, fouitoen, and ihiftBen 
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TYPES Sni54ALS16BB, SN54ALS1G9B, SN74ALS168B, SN74ALS1G9B 
SYNCHRONOUS 4 BIT UP/DOWN DECADE AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vqc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SNS4AI-S168B, SN54ALS169B - 55 "C to 125 "C 

SN74AUS168B, SN74ALST69B O^CtoTO'C 

Storage temperature range -65°C to 150°C 



recommended operating conditions 





SN54ALS1688 

sriie4ALSie9B 


SN74flLS16eB 
SN74ALS169B 


UNIT 


Mm NOW MAX 


mln l>JUIV1 MAX 




Vcc Supply voltage 


4.5 5 5.S 


4.5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


Low-level input voltage 


0.8 


0.8 


V 


'oh Higti-level output curtent 


-0.4 


— 0.4 


mA 


IQL Low-level output current 


4 


B 


mA 


*clock Clock trequency 


25 


30 


MHz 


t^ PutsB duration 


CLK high or low 


20 


16.5 


ns 


tsu Setup tinne before CLK1 


A, B, C. or D 


20 


1 5 




ENP or ENT 


25 


20 


ns 


LOAD 


20 


1 5 


U/D 


20 


1 5 


Xti Hold tirrre, data after CLKf 










Ta Operating frae-air temperature 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range 


unless otherwise n 


Dted) 


PARAMETER 


TEST CONDITIOfUS 


SNS4AL5168B 
SIIJ54ALS1B9B 


SN74ALS168B 
SN74ALS169B 


UNIT 


MIN TYPt MAX 


MIN TYPT MAX 




Vcc = '*-5 V, Ij = - 18 mA 


- l.S 


-1.5 


V 


VOH 


Vcc = '*-S V to 5,5 V, tOH = -0-4 




Vcc -2 


V 


Vol 


Vqc = 4.5 V, Iql - 4 mA 


0.25 0.4 


0.25 0.4 


V 


Vcc = 4.5 V. Iql = 8 mA 




0.35 0.5 


l| 


Vcc = 5.5 V. V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = 5.5 V, V| = 2.7 V 


20 


20 


1>A 


l|L 


Vcc = 5-5 V, V| = 0.4 V 


-0.2 


-0.2 


mA 




Vcc = E.B V, Vq = 2.25 V 


-30 -112 


-30 -112 


mA 


Ice 


Vcc = S.5 V 


IS 26 


15 25 


mA 



AI! tvpicfll values aio ai Vq^ - 5 V, T^ = 25 °G. 

The output conditions have been chos«n id produce a current ihai closely approximates one half ol ilte irue Bhan-eircuii Quiput currgm, Igg. 
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TYPES SN54ALS168B, SN54AlS1fi9B, SN74ALS168B, SN74ALS169B 
SYNCHRONOUS 4-BIT UP(DOWN DECADE AND BINARY COUNTERS 



'ALS168B. 'ALS169B switching characteristics (see Note 1) 



PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUTI 


Vcc = 4-5 V to S.5 V, 
Cl = SO pF, 

RL = 500 a 

Ta = MIN to MAX 


UNIT 


SNSIALSISBB 
SN54ALS'169B 


SN74ALS168B 
SN74ALS169B 


mH MAX 


MIN MAX 


f 

'max 






25 


30 


MHz 


'PLH 


CLK 


RCO 


3 IS 


3 13 


ns 


'PHL 


6 22 


6 18 


IPLH 


CLK 


Any Q 


2 IB 


2 13 


ns 


'PHL 


5 20 


5 16 


tPLH 


ENT 


RCO 


2 15 


2 12 


ns 


*PHL 


3 16 


3 13 


IPLH 


U/5 


RCO 


5 21 


5 18 


ns 


tpHL 


5 21 


5 13 



NOTE 1^ For iDacJ ctrcuit and voliago wavetotms. see page 1-12 of tho TTL Data Book. Volume 3. 
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TYPES SNS4AS168, SN54AS169, SN74AS16B, SN74AS1fig 
SYNCHRONOUS 4 B1T UPjDOWN DECADE AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (untoss otherwise noted) 



Suppiv voltage, Vcc 7 V 

Input voltage -j \j 

Operating free-air temperature range: SN54AS1 63, SN54AS1 69 - 55 °C to 1 25 "C 

SN74AS168, SN74AS169 0''Cto70°C 

Storage temperature range , , . , , — 65 °C to 1 50*^0 



recommended operating conditions 









SNE4AS168 


SN74AS168 










SN54AS163 


Snl74AS169 


UNIT 








IVIIN rjQM MAX 


rUlN HOU\ MAX 




Vcc 


Supply voltage 




4.6 5 5.5 


4.5 5 5.5 


V 


V|H 


High-level input voltage 




2 


2 


V 


V|L 


Low-level input voltage 




0.3 


o.e 


V 


'OH 


High-level output current 




- 2 


-2 


mA 


iQL 


Low-levgl output current 




20 


20 


mA 


^clock 


Clock frequency 




BE 


75 


MH; 


Iw 


Pulse duration 


CLK high or low 


7.7 


6.7 


ns 






A. B, C, or D 


10 


a 




'su 


Setup time heforo CLKt 


ENP orlTjT 


to 


8 




LOAD 


to 


a 


ns 








10 


B 




'h 


Hold time, data after CLKt 




2 





ns 


Ta 


Operating free-atr temperature 


-55 125 


70 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETEH 


TEST CONDITIONS 


SNS4AS163 
SN54AS169 


SN74AS16S 
SN74AS169 


unfiT 


MIN TYP' fHAX 


MIN TYP' f(flAX 


V|K 


Vcc = ''■5 V, l| = -18 mA 


-1.2 


- 1.2 


V 


Vqh 


Vcc = 4.5 V to 6.5 V, loH = "Z rnA 


Vcc -2 


Vcc -2 


V 


^/QL 


Vcc = 4.5 V, IQL = 20 mA 


0.25 0.5 


0.2B 0.5 


V 


l| 


LOAD, EfJT, m 


Vcc = 5.5 V, V| = 7 V 


0.2 


0.2 


mA 


All others 


0.1 


0,1 


l|H 


LOAD, WT U/U 


Vcc = B.5 V, V| = 2,7 V 


40 


40 


,.A 


All others 


20 


20 


III 


LOAD. Wr. U/U 


Vcc = 5.5 V, V| = 0.4 V 


- 1 


- 1 


mA 


All others, 


-0.5 


-0.5 


IQ! 


Vcc = 5.5 V. Vq = 2.2S V 


- 30 - 1 1 2 


-30 -112 


mA 


icc 


Vcc = 5.5 V 


41 63 


41 63 


mA 1 



^All typical values are at Vj;c ^ 5 V, = 2S^Z 

^The output condrtions rtave i»en chos.$n produce a current ihat closely approximates one half of the trua shart-ct/cuit output current. Iq^. 
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TYPES SN54AS168, SN54AS169, SN74AS16e, SN74ASie9 
SYNCHRONOUS 4 BIT UPjOOWN DECADE AND BINARY COUNTERS 



'AS168, 'AS169 switching characteristics (see Note II 



PARAMETER 


FHOM 
(INPUT: 


TO 
lOUTPUTl 


Vcc = "-5 V to 5.5 V. 

Cl = BO pF. 

RL = 500 H, 

Ta - MIN to MAX 


UNIT 


SN54AS16B 
SN54AS169 


SN74AS168 
SN74AS169 


MIN MAX 


MIN MAX 


^max 






65 


75 


MHz 


'PLH 


CLK 


(LOAD high or low] 


3 17.5 


3 18.5 


ng 


tPHL 


2 14 


2 13 


•PLH 


CLK 


Any Q 


1 7.5 


1 7 


ns 


<PHL 


2 14 


2 13 


IPLH 


ENT 


RCO 


1,5 10 


1 ,5 9 


ns 


IPHL 


1.5 10 


l.S 9 


'PLH 


UiD 


RCO 


2 14 


2 12 




'PHL 


2 14. E 


2 13 



NOTE I: For Icsd circuit and voltage wavefoims, see page t-12 of thu TTL Oats Boo^t. Volurne 3. 
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TYPES SNS4ALS174, SN54ALS175, SN54AS174, SN54AS175 
SN74ALS174, SN74AIS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WiTH CLEAR 

D2eei, APRIL i382-nev;sED februahy 1984 



'ALS174 and 'AS 174 Contain Six Flip-Flops with 
Single-Rail Outputs 

'ALS175 and 'AS175 Contain Four Flip-Flops with 
Double-Rail Outputs 

Buffered Clocl< and Direct Clear Inputs 

• Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Fully Buffered Outputs for Maximum Isolation from 
External Disturbance I'AS only) 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These monolithic, positivs-edge-iriggered fiip-flops uliiiie TTL 
circuitry to implement O-type flip-flap logic. All have 3 direct 
clear input and the 'ALSl 75 and 'ASl 75 feature complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup time requirements 
is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a panicular voltage level 
and is not directly related to the transition time of the positive- 
going pulse. When the clock input is at either the high or low 



SNS4ALS174. SN54AS17it . 
SN74ALS174. SN74AS174 - 
ITOP VIEW) 

CLRpi '-^leQ 
iaC2 i5l 

ID [13 14 D 

2D[:4 jsD 
2Q[;5 12 D 

3DC6 11 3 
3QC7 10 D 
GND Qs 9D 

SN54ALS174, SN54AS174 . 

SN74ALS174, SN74AS174 . 

ITOP view: 



. , J PACKAGE 
. . N PACKAGE 

vcc 

60 
6D 
5D 
5Q 
4D 
40 
CLK 

. , FH PACKAGE 
. . FN PACKAGE 



a P u 



o 

u a 

> <a 



ID ] 4 
2D ] 5 
NC ] 6 
20 ] 7 
3D ]8 



3 2 1 20 19 



18 [ 60 
17 [ 5D 
15 [ NC 
IS [ 50 
14 [ 4D 



fl 10 1112 13 
. I— 1 1— 11— I r-i 1—1 
a D U M a 
m ■z. 'Z t 



u 



SN64ALS175, SN54AS17S 
SN74ALS175. SN74AS175 
(TOP VIEW) 



J PACKAGE 
N PACKAGE 



These circuits are fully compatible for use with most TTU circuits.. 


CLR 


L 




U,6 


10 


C 


2 


15 


The SN54ALS174, SN54ALS175, SN54AS174, and 


10 


: 


3 


14 


SN54AS1 75 are characterized for operation over the full military 


ID 


n 


4 


13 


temperature range of -5B°C to 125''C. The SN74ALS174, 


2D 


c 


5 


12 


SN74ALS175, SN74AS174, and SN74AS175 are characier- 


20 


I 


6 


11 


ized for operation from 0°C to 70 "C. 


2Q 


L 


7 


10 




GND 


: 


S 


9 



SN54ALS175. SN54AS175 . 
SN74ALS175, SN74AS175 . 

ITOP VIEWI 



FH PACKAGE 
FN PACKAGE 



FUNCTION TABLE 
lEACH FLIP FLOPJ 



a p 
Id 



u 

u o 
> ^ 



INPUTS 


OUTPUTS 


CLR CLK D 


Q at 


L X X 
H t H 
H t L 
H L X 


L H 
H L 
L H 
Qq Qq 



1Q ] 4 
ID ] 5 
NC ] G 
2D ] 7 
20 ]S 



3 2 1 20 19 



9 10 1112 13 



18 C 4Q 
17 [ 40 
le [ NC 
15 [ 3D 
14 [ 30 



'ALS1 75 mid 'ASl 78 only 



a O (J 
CN Z 2 



NC - No itilernet conneclion. 



Texas ^ 
Instruments 

POST OFFICE aOX 22501J • DALLAS. TEXAS !5;65 



Copyngllt O 19S3 by Texas Instruments Incorporated 

2 



TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175 
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 



logic symbols 



> 

r- 

> 

> 

O 

30 
O 
C 

H 

in 



'ALS174, 'ASI J4 



CLR 



30 
40 
SD ■ 
ED - 



logic diagrams (positive logic] 



13) 



3D 



(6) 



1111 



1131 



6D- 



(141 



ID 
<t>Cl 
R 



ID 
Ot>C1 
R 



ID 
■Ot>C1 



ID 

-ot>ci 

R 



ID 
-0>C1 
R 



ID 
-0>C1 
R 







12) 


ID 

(91 


n 

>C1 


13) 


10 


<4I 


(5( 




(61 




171 


(111 




(101 




(131 


\n\ 




(141 


(15) 









10 

20 
3Q 
40 
50 
SO 



'ALS176, 'ASITS 



— (It r.^ 
CLK 


R 

>C1 


,0 
20 


ID 









(31 
(7) 

(£ 

(101 
[111 
[ISl 
1141 



10 

i5 

2Q 
2Q 
3Q 
30 
4Q 
40 




Pin numbets shown aio (or J ^nd (^ pac({ogeSr 
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/aUADRUPLE D TYPE FLIP-FLOPS WITH CLEAR 



absolute maximum ratings over operating free-air temperature range [unless otherwise noted) 

Stipptv voltage, Vcc ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS174, SN54ALS175 -5S°C to 125=0 

SN74ALS174, SN74ALS175 0°C to 70''C 

Storage temperature range — 65°C to 150'C 



recommentled operating conditions 





SN54ALS174 
SNB4ALS17S 


SN74ALS174 
SN74ALS175 


UNIT 


MIN NOM MAX 


Mffit NOM IblAX 


Vcc Supply voltage 


4.S 5 5.5 


4.5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


V(L Low-level input voltage 


o.a 


0.8 


V 


Iq^ High-level oulpyl current 


-0.4 


-0.4 


mA 


IqL Low-level output current 


4 


8 


mA 


'clock Cfock trequency 


40 


60 


MHz 


tyy Pulse duration 


CLR low 


15 


10 


ns 


CLK higll 


12. S 


10 


CLK low 


12. B 


10 


Setirp time 
before CLKf 


Data 


15 


10 


ns 


CLR inactive 


8 


B 


th Hold time, data after CLKf 








ns 


Ty^ Operating free-air temperature 


-55 125 


70 





electrical characteristics over recommended operating free-air temperature range [unless otherwise noted) 













SN54ALS174 


SN74ALS17i) 




PARAMETER 




TEST CONDITIONS 


SN54ALS175 


SN74ALS175 


UNIT 












MIN TYp1 


MAX 


MIN TYpf 


MAX 




V|K 


Vcc 


= 4.5 V, 


l| = -18 mA 


- 1.5 


-1.5 


V 




Vcc 


= 4.5 V to 5.5 V 


'OH = "0,4 mA 




Vcc -2 


V 


VOL 


Vcc 


= 4.5 V, 


IqL - 4 mA 


0.25 


0.4 


0.25 


0.4 


V 


Vcc 


= 4.5 V 


Iql 8 mA 




0.35 


0.5 


l| 


Vcc 


= 5.S V, 


V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc 


= 6.5 V, 


V| = 2.7 V 


20 


20 


^A 


l|L 


VfC 


= 5,5 V. 


Vj = 0.4 V 


-0.1 


-0.1 


mA 




Vcc 


= 5.5 V, 


Vo = 2.25 V 


-30 


-112 


-30 


-112 


mA 


Ice 


'ALS174 


Vcc 


= 5.6 V, 


See Note 1 


1 1 


19 


11 


19 


mA 


■ALS175 


a 


14 


g 


14 



^All typical values ata di Vcc ^ V, T;^ ^ 25^C. 

•The Dutpui conditions have been chosen to produce a current thai closely approximates one hall of The iruo shon-circuii output c^irent, Iq^. 
NOTE 1: Iqc ia measured with D roputs and CLR grounded, and CLK ai 4.5 V. 
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TYPES SN54ALS174, SN54ALS175, SK74ALS174, SN74ALS175 
HEX/QUADRUPLE D-TYPE FLIP FLOPS WITH CLEAR 



switching characterrstics (see Note 2| 



PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUT) 


Vcc = 4-5 V to 5.5 V 

Cl = SO pF, 

RL = 600 C 

Ta - MIN 10 MAX 


UNIT 




SN54ALS174 
SN54ALS175 


SN74ALS174 
SN74A(.S175 










MIN 


MAX 


MIN MAX 




fmax 






40 


50 


MHi 


tPLH 


CLB 


Any Q CALSITSI 


5 


20 


5 18 


ns 


'PHU 


Any 


S 


26 


8 23 


'PLH 


CLK 


Anv 


3 


17 


3 15 




'PHL 


(or 5. 'ALSITS) 


5 


20 


5 17 


ns 



NOTE 2: Fo; load circuit and voltage waveforms, stio pane 1-12. 



D flip-flop signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to ijraw its logic symbol based on ttie 
assumption of true data (DJ inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An rnput that causes a Q output to go high or a Q output to go low Is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PREandCLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are t;orresponding changes in the graphical symbol. Arbitrary 
pin numbers ate shown in parentheses. 



p!5f 

CLK 

CLR 





S 

> CI 
ID 
R 


(5) 


(21 


^ (61 


(31 










t^otice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (t^) on PRE and CLR remain since these inputs are still active-low, but thai the presence or absence of the 
polarity indicator changes at D. Q. and Q. Of course pin 5 IQl Is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES Sli54AS174. SN54AS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D TYPE FLIP-FLOPS WITH CLEAR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, VqC 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1 74, SNS4AS1 75 - 55°C to 12S''C 

SN74AS174, SN74AS175 CC to 70°C 

Storage temperature range - BB^C to 1 50°C 



recommended operating conditions 





SN54AS174 
SN54AS175 


SN74AS174 
SN74AS175 


UNIT 


MIN NOM MAX 


fVlIN NOrVI MAX 


^CC Supply voltage 


4.5 5 5.5 


4,5 5 5.5 


V 


V|H High-level inptil volliigo 


2 


2 


V 


V|L Low-level input voltage 


0.8 


0,8 


V 


'OH High-level output current 


- 2 


-2 


mA 


IQL Low-level output ci^rrent 


20 


20 


inA 


f^fack Clock freguencv 


lOO 


100 


MHi 


ty^ Pulse duration 


CLR low 


5.5 


5 


ns 


CLK high 


4 




CLK low 


■AS174 


e 


G 


■AS17S 


5 


3 


Setup time 
^" before CLK f 


Data 


•AS174 


4 


4 


nr. 


■AS175 


3 


3 


CLR irnctive 


6 


6 


t|, Hold time, data after CLK f 


1 


1 


ns 


Tft Operating free-aif temperature 


-55 125 


70 


»c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 













SN54AS174 


SN74AS174 




PARAIVIETER 




TEST CONDITIONS 


SNB4AS175 


SN74AS175 


UNIT 












MIN TYpt 


IVIAX 


MIN TYpt MAX 






Vcc 


= 4,5 V, 


i| = - 18 mA 


-1.2 


- 1.2 


V 




Vcc 


= <l,5 V to 5,5 V, 


'OH = -2 mA 




Vcc 2 


V 


Vol 


Vcc 


= 4,B V. 


IQL = 20 rnA 


0.35 


0.5 


0.35 0.5 


V 


ll 


Vcc 


= 5,5 V. 


V| 7 V 


0.1 


0-1 


171 A 


'IH 


Vcc 


= S,S V, 


V| = 2.7 V 


20 


20 




>IL 


Vcc 


= B.S V, 


V| = 0.4 V 


-0,5 


-0.5 


mA 


io = 


Vcc 


= 5,6 V. 


Vo = 2.25 V 


-30 


- 1 12 


-30 -112 


mA 


Ice 


■AS174 


Vcc 


= 5.6 V, 


See Note 1 


30 


45 


30 45 


mA 


•AS 175 


22.5 


34 


22.5 34 



'All tvpical va!u&3 are at Vqc ' ^ V, Tfl - 25 "C. 

'Tho c3L;IpuI cor>diticins have befln choson to produce o currflnr that closety approximates one half of the true lihort-circuil output ct^rrent. iQ^- 
NOTE t: Iqq is measufocf wrtb D. CLK, and PHE grounded, then v^llh D, CLK, and CLR fjroundffd. 
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TYPES SNS4AS174, SN54AS175, SN74AS174, SN74AS175 
HEXIQUADRUPLE D TYPE FLIP-FLOPS WITH CLEAR 



'AS174 switching characteristics [see Note 2| 



PARAMETER 


FROM 
(INFUTI 


TO 
(OUTPUTI 


Vcc = * s V to S.S V 

Cl = SO pF, 

RL = 500 it 

TA M1N to MAX 


UNIT 


SN54AS174 


SN74AS174 


Mini MAX 


MIN MAX 


^max 






100 


100 


MHz 


<PHL 


CLR 


Any Q 


S IS 


6 14 


ns 


<PLH 


CLK 


Any Q 


3.5 9.5 


3.5 8 


ns 


'PHL 


4.5 11.5 


4.5 10 


'AS17S switching characteristics Isee Note 2) 


PARAMETER 


FROM 

IINPUTI 


TO 
(OUTPUT) 


Vcc = "-B V to 5.6 V, 

Cl = 50 pF, 

Rl = 500 n 

Ta = MIN to MAX 


UNIT 


SN64AS175 


SN74AS17S 




MIN MAX 


MIN MAX 










100 


100 


MH; 


tPLH 


CLR 


Any Q or 


4 10 


4 9 




'PHL 


4.5 15 


4.5 13 


ns 


'PLH 


CLK 


Any Q or Q 


4 8.5 


4 7.5 




'PHL 


4 11 


4 10 


ns 



NOTE 2: For load circuil and vciliaB& wavefo/ms, see page 1'12 of The TTL Daia Book, Volume 3. 
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TYPES SN54AS2S0, SN74AS250 
1-0F-16 DATA GENERATORSIMUmPLEXERS 
WITH 3-STATE OUTPUTS 

DECEMBEfl 1983 - REVISED FEBRUARY 



4-Line to 1-Une Multiplexer that can Select 1 
of 16 Data Inputs 

Applications: 

Boolean Function Generator 
I ParoHel-to-Serlal Converter 

Data Source Selector 

• Buffered 3-State Bus Driver Inputs Permit 
Multiplexing from N Lines to One Line 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'AS250 provides full binary decoding to select one 
of sixteen data sources with an inverting W output. 
The selected sources are buffered willi symmetfical 
propagatJon deJay times. This reduces the possibility 
of transients occurring at the output. 

A buffered enable output (5l may be used for n. line- 
to-one-line cascading. Taking the G high will place the 
output in a high-impedance state. In the high- 
impedance state, the output neither loads nor drives 
the bus lines significantly. 

The enable (G) does not affect the internal operations 
of the data selector/multiplexer. New data can be set 
up while the outputs are disabled. 

The SN54AS2SQ is characterized for operation over 
the full military temperature range of -55''C to 
125''C. The SN74AS250 is characterized for opera- 
tion from O^C to 70°C. 



SN54ASa50 . , . JT PACKAGE 
SN74AS2B0 ... NT PACKAGE 
ITOP VIEW) 



E6C 
ESC 

E4[: 

E2C 
ElL 



DC 
GND[2 







J vcc 


2 


23 


: E8 


3 


32 


:e9 


4 


21 


J E10 


5 


20 


Deii 


B 


19 


D E12 


7 


18 


U E13 


a 


17 


3 E14 


9 


^6 


n E15 


10 


IB 


Da 


11 


14 


:b 


12 


t3 





SN54ASZ50 . , , FH CHIP CARRIER PACKAGE 
SN74AS250 ... FN CHIP CARRIER PACKAGE 
(TOP VIEW! 

U 

U> to y U 00 01 
Lli UJ LIJ Z > UJ LLl 

LJLJ1_ILJ'LJLJL_I"S^ 
4 3 2 1 28 27 26 



E4 ]S 

E3 ]6 

E2 ]7 
NC ]8 
E1 ]9 
EO ]1Q 
G ]11 



12 13 14 15 16 17 IS 
I— I r-i I— I r-i 1— I ^ r-1 . 

Is Q D O O m < 



25[ ElO 
24 [ Ell 
23[ E12 
22[ NC 
21[ E13 
20[ El 4 
19[ EIS 



NC - No inlornaj connection 
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TYPES SN54AS250. SN74AS250 

1 QF-16 DATA GENERATORSjMULTIPLEXERS 

WITH 3-STATE OUTPUTS 




TYPES SN54AS250, SN74AS250 
1-DF-1B DATA GENERATORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 



FUNCTION TABLE 



INPUT 


OUTPUT 


Q 




B 


c 


[} 


El 


W 




L 


L 


L 




EO 


EO 


L 


H 


L 






E1 


El 


L 


L 


H 


I_ 




E2 


E2 


L 


^ 


H 


L 




E3 


E3 


L 




|_ 






£4 


E4 


L 


^ 


L 






£5 


EE 


L 


L 








E6 


66 


L 


H 


H 


H 




E7 


E7 


L 


L 


L 


L 


H 


E8 


Ea 


L 


H 


L 


L 


H 


E9 


E9 


L 


L 


H 


L 


H 


ElO 


ElO 


L 


H 


H 


L 


H 


Ell 


El 1 


L 


L 


L 


H 


H 


E12 


E12 


L 


H 


L 


H 


H 


E13 


E13 


L 


L 


H 


H 


H 


E14 


E14 


L 


H 


H 


H 


H 


El 5 


El 5 


H 


X 


X 


X 


X 


X 


Z 



absolute maximum ratings over operating free-air temperature range {unless otherwise noted) 

Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54ASZ50 -55°C to 12E°C 

SN74AS250 0°C to 70°C 

Storage temperature range - 65 to 1 SO °C 



recommended operating conditions 







SN54AS250 


SN74AS250 


UNIT 






MIN NOM MAX 


MIN 


NOM MAX 


Vcc 


Supply voltage 


<1.5 B 5.B 


4.5 


5 5.5 


V 


V|H 


High-lt3vel ifipul voltage 


2 


2 


V 


V|L 


LdwV'IgvgI input voltage 


0.8 


0.8 


V 


lOH 


High-fevel output current 


- 12 


- 15 


mA 


lOL 


Low-level output cuffont 


32 


4a 


mA 


Ta 


Operalir^g ftee-air temperatuce 


-55 125 





70 


"C 
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TYPES SN54AS250, SN74AS250 

1-0F-16 DATA GENERATORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDtTIONS 


CMC ^7 i^n 




UNJT 


Mjiu TVpT Mny 

IVI i 1 ^ 1 T JVI M A 


Mlhl TVpT MJW 

IVIini 1 Ir IVIMA 




VQQ — 4.D l| — — ] o mA 


— 1.2 


— 1.2 







VQQ — ♦t.D V TO 3.3 V, IQH — ~ £■ fTlA 


Vcc -2 


Vcc -2 


V 


\if~f~ - 4 5 V Inu - - 1 2 mA 
— V, ■'OH ' 


2.4 3.2 




— 4.5 V, ^OH ~ ~ 1 5 mA 




2.4 3.3 


. Vol 


Vcc = "-5 V. loL = 32 mA 


0,25 0.5 




V 


Vcc = ^-^ V. (o|_ = 48 mA 




0.35 0.5 


'OZH 


Vcc = 5.5 V. Vq = 2.7 V 


50 


50 


nA 


'OZL 


Vcc = 6-5 V, Vq - 0,4 V 


-SO 


- 50 




l| 


Vcc = 5-5 V, V| = 7 V 


0,1 


0.1 


mA 


hH 


Vcc = 5-5 V. V| = 2,7 V 


20 


20 




l|L 


Vcc - 5.5 V, V| = 0,4 V 


-0.5 


-0,5 


mA 




Vcc = 5.5 V, Vq = 2.2S V 


-30 -112 


- 30 - 1 1 2 


mA 


Ice 


Vcc = 5.5 V 


Outputs high 


26 


26 42 


mA 


Outputs low 


31 


31 50 


Outputs disabled 


30 


30 48 



Air typical values aie ai Vqq = 5 V, T^i^ - 25''G. 

The OLilpLtl conditions have been cho^an Id prodjce a cuirent lha[ cIdsuIv 3pproicimatO!> onQ hiilf of Ihu UuQ shoil-circuil Oulpul Curiiitii, IqS- 



switching characteristics (see Note 1] 









Vcc " ''•5 V to 5.5 V, 










Cl = 50 pF 






PARAMETER 


FROM 
IINPOTI 


TO 
(OUTPUT! 


R1 = 500 n, 
R2 =■ BOO 1), 
Ta = MIN to MAX 


UNIT 








SN54AS250 


SN74AS2S0 










(WIN TYpf MAX 


MIN MAX 




*PLH 


DATA 


W 


5 


3 a 


ns 


•PHL 


3.5 


2 6 


IPLH 


SELECT 


W 


7.5 


4 13 


ns 


tPHL 


7.5 


4 10 


IPZH 


G 


W 


4.5 


2 7 


ns 


»P2L 




12 


4 20 


tPHZ 


G 


W 


3.5 


2 6 


ns 


'PLZ 


4.5 


2 6 



'All ivP'cal valuM an at V^c - 5 V. T^ ^ 2S°C. 

NOTE 1: Far load cwcuil and voltage VKaveiorms, see page 1-12 of the TTL Data Book, Voluimo 3. 
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TYPES SN54AS298, SN74AS29B 
QUADRUPLE 2-lhlPUT MULTIPLEXER WITH STORAGE 



02661, DECEMBER 1983 - REVISED FEBRUARY 1984 



• Selects One of Two 4-Bit Data Sources and 
Stores Data Synchronously with System Clock 

• Applications: 
Dual Source far Operands and Constants 
in Arithmetic Processor; Can Release 
Processor Register Files for Acquiring 

New Data 

Implements Separate Registers Capable 
of Parallel Exchange of Contents, yet 
Retains External Load Capability 

IHas Universal-Type Register for 
Implementing Various Shift Patterns; 
even Has Compound Left-Right Capability 

• Dependable Texas instruments Quality and 
Reliability 

descrtption 

This quadruple two-input multiplexer with 
storage provides essentially the equivalent 
functional capabilities of two separate MSI 
functions ISN54AS 1 57/SN74AS1 57 and 
SN54AS175/SN74AS175) in a single 16-pin 
pacicage. 

When the word-select (WS) input is low, Word 1 
(A1, 81, CI, D1 is applied to the flip-flops. A 
high input to the word-select (WS) will cause the 
selection of Word 2 (A2, B2, 02, D2I. The 
selected word is clocked to the output terminals 
on the negative-going edge of the clock pulse. 

The SN54AS298 is characterized for operation 
over the full military range of - 55 °C to 125°C. 
The SN74AS298 is cliaracterized for operation 
from □"C to 70 °C. 



SN54AS298 ... J PACKAGE 
SN74AS298 . . . N PACKAOE 
(TOP VIEW) 



B2 pi ^16p VCC 
A2C2 ibDQa 
Al C3 14 H Qb 
Bl 13 H Qc 
C2 C s 12 D Qd 
□ 2 C 6 11 H CLK 
Dl C 7 10 H WS 
GND C 8 9 H CI 



SN54AS29B . . . FH PACKAGE 
SN74AS29a ... FN PACKAGE 
ITOP VIEWI 



IM CN <J U < 

< ID 2 > a 



3 2 1 20 19 \ 

Al ]4 18 [ Qb 

15 17[Qc 

16 16[NC 

] 7 15[ Qp 

]a 14 [ CLK 

\ 9 10 11 12 13 / 
\ (— 1 1— I r-i I— 1 1— I / 

.- D U ■- to 
Q 2 2 U 
O 

NC.^No internal connection 



B1 

NC 
C2 
D2 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


WORD 

CLOCK 

SELECT 


Qa 


Ob 


Qc 


Qo 


L I 


al 


bl 


Cl 


d1 


H i 


a2 


b2 


C2 


d2 


X H 


Qao 


Qbo 


Qco 


Qdo 



H B high level tsteail^ sisie] 

L = low level (sieady state) 

X - irrelQvani (any input. Including transitions! 

-I = transition Ironn hlflh to low level 

al.af.Btc. = theSeuelof steady- ^latu input at A1, A2, CtC. 
^AO- ^BO- '~ ^^'^ l"'^*' "^A- ^B- entered on the 

most-iecGni 1 transition the clock 

input. 
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TYPES SN54AS298, SN74AS298 

QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE 



logic symbol 



(101 


MUX 

Gl 

^C2 

T r 


(75) 


IlK 
13) 


T^D ■ 
1,2D 


(21 


(141 


Ml 




(11 


113) 


i9l 




15) 


(121 


17) 




(B( 





logic dtagrain (positive logic) 




Pin numbers shown are tor J and N paclcages. 
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TYPES SN54AS2S8, SN74AS2g8 
QUADRUPLE Z-lhlPUT MULTIPLEXER WITH STORAGE 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted] 



Supply voltage, Vcc • ■ 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS298 -55°C to 125°C 

SN74AS298 0=0 to 70 =C 

Storage temperature range - 65 "C to 1 50°C 



recommended operating conditions 









SIM54AS29a 


SN74ASZ98 


UNIT 








MIN NOM 


MAX 


MIN NOM 


MAX 


Vcc 


Supply voltage 




4.5 5 


5.5 


4.S 5 


5.5 


V 


V|H 


High-levDl input voltage 




2 


2 


V 


V|L 


Low-icval input voltage 




O.B 


0.8 


V 


lOH 


High-level output current 




-2 


-2 


rr^A 


'OL 


Low-level output current 




20 


20 


mA 


'clack 


Clock frequency 







100 





100 


MHz 


tw 


Pulse duration. CUK high qr low 




5 


5 


ns 




Setup tirtie before CLK ^ 


Data 


4.5 


4.5 


ns 


tsu 


Word Select 


13 


13 




Hold tima after CLK i 


Data 


3.5 


3.5 




Word Select 


t 


1 


ns 


Ta 


Operating free-air temperature 




-55 


125 





70 


"C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


TEST CONDITIONS 


SN54AS298 


SN74AS29a 


UNIT 


MIN TYP' MAX 


MIN TYP' MAX 


V|K 


Vcc = *-5 V, l| = - 18 mA 


- 1 


-1 


V 


vqh 


Vcc = ^-S V to 5.5 V, loH = -2 mA 


Vcc -2 


Vcc -2 


V 


Vol 


Vcc = 1.5 V, IQL = 20 mA 


0.35 0.5 


0,35 O.S 


V 


l| 


Vcc = 5-5 V, V| = 7 V 


0.1 


0.1 


mA 


l|H 


ws 


Vcc = 5-S V, V| = 2.7 V 


40 


40 


,.A 


All other 


20 


20 


l|L 


WS 


Vcc = 5.5 V, V| = 0.4 V 


-0.75 


-0.75 


mA 


Ail other 


-0.5 


-0.5 


lO* 


Vcc - S.5 V, Vq = 2.25 V 


-30 -112 


-30 -112 


mA 


'CCH 


Vcc = 5.5 V 


21 33 


21 33 


mA 


ICCL 


Vcc = 5-5 V 


22 36 


22 36 


mA 



'All typical values are at Vcc - 5 V, T^ = 25'C. 

^The output contjitions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. iQg. 



switching characterisitcs {see Note 1] 



PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUTI 


Vcc = '♦.B V to S.6 V, 
Ci = 60 pF, 

Rl = 500 n. 

Ta = MIN to MAX 


UNIT 


SN54A5298 


SN74AS298 


MIN MAX 


MIN MAX 


fmax 






100 


100 


MHj 


<PLH 


CLK 


Q 


2 16 


2 9 


ns 


'PHL 


1 12 


1 1 1 



NOTE 1: For foad circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3. 
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TYPES SN54AS298, SN74AS29B 

QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE 



TYPICAL APPLICATION DATA 

This versatile multiplexer/register can be connected to operate as a shift register that can shift N-piaces 
in a single clock pulse. 

The following figure illustrates a BCD shift registerthat will shift an entire 4-bit BCD digit in one clock pulse. 

PARALLEL LOAD 




When the word-select input is high and the registers are clocked, the contents of register 1 is transferred 
(shifted} to register 2, etc. In effect, the BCD digits are shifted one position. In addition, this application 
retains a parallel-load capabilitv which means that new BCD data can be entered in the entire register with 
one clock pulse. This arrangement can be modified to perform the shifting of binary data for any number 
of bit locations. 

Another function that can be implemented with the 'AS298 is a register that can be designed specificallv 
for supporting multiplier or division operations. The example below is a one-place/two-place shift register. 



WORD SELECT 
CLOCK 



'ASSeiA 
lALUl 




■ Qa 

■ Qs 

■ °C 

■ Qd 



"a 



When word select is low and the register is clocked, the outputs of the arithmetic/logic units lALUs) are 
shifted one place. When word select is high and the registers are clocked, the data is shifted two places. 
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TYPES SN54ALSB20A THRU 
SN74ALS620A THRU 



SN54ALS623A, SN54AS620 THRU SN54AS623 
SN74ALS623A, SIU74AS620 THRU SI\I74ASG23 
OCTAL BUS TRANSCEIVERS 

D2661. DECEMBER ig82-REVISED FEBRUARY 19B4 



Bus Transceivers in HigK-Density 20-Pin DIP 
and the New Plastic and Ceramic Clilp 
Carriers 

Local Bus-LatcK Capability 

Choice of True or Inverting Logic 

Chioice of 3-Stata or Open-Collector Outputs 

Dependable Texas Instruments Quality and 
Reliability 



DEVICE 

■ALS620A, 'AS620 
■ALS621A, ■AS62^ 
■ALS622A, 'ASB22 
'ALS623A. ■AS623 



OUTPUT LOGIC 

3-SlaTe Inverting 

Opon-Colleclor True 

Open-Colleclar Inverting 

3-State True 



description 



These octal bus transi:eivers are designed for 
async^hrotious two-way communication between data 
buses. The control function implementation allows for 
maximum tlexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs IGBA and 
GABl. 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 



SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS'. 5N74A5' . . . N PACKAGE 
ITOP VIEW) 



' U20p vcc 
ISH GBA 

lej Bi 

17] B2 




SNB4ALS', SN54AS' . . . FH PACKAGE 
SN74ALS', SN74AS' ... FN PACKAGE 
(TOP VIEW) 
00 o < 

CM 1- < u m 
< < ID >\a 

/ L_H_J l_J l_l LJ S. 



3 2 1 20 19 

A3 ]■) 18[ 61 

A4 ] S 17 [ BZ 

A5 ]6 16 [ B3 

A6 ] 7 15 [ B4 

A7 ]8 14 [ B5 

\ 9 10 n 12 13 / 
\ I— II— I r— I r-i I— I, / 

CO Q 03 (O 
< 2 CO CD in 



The dual-enable configuration gives the octal bus 
transceivers the capability to store data by 

simultaneous enabling of GBA and GAB. Each output reinforces its input in this transceiver configuration. Thus, when 
both control inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at their last states. The 8-bit codes appearing on the two sets of buses will 
be identical for the 'ALSSZIA, 'AS621 and 'ALS623A, 'ASeZS of complemenlary for the 'ALS620A, 'AS620 and 
'ALS622A, ■AS622. 

The -1 versions of the SN74ALS' parts are identical to their standard versions except that the recommended maxinivum 
IqL is increased to 48 mA. There are no -1 versions of the SN54A1.S' parts. 

The SN54' family is characterized for operation over the full military temperature range of -BB'C to 125°C. The 
SN74' family is charactorized for operation from 0°C to 70°C. 

FUNCTION TABLE 



ENABLE INPUTS 


OPERATION 


GBA GAB 


•ALSe20A. ■ALSe22A 
'AS620, •AS622 


'ALS621A. ■ALS623A 
'ASB21, ■AS623 


L L 


B data to A bus 


B data to A bus 


M H 


A data to B bus 


A data to B bus 


H L 


Isolation 


Isolation 


L H 


B data t{> A bus, 
A data to B bus 


B data to A bus, 
A data to B bus 



J* CapvriQlit © 1982 by Toxos Instruments InrojporatDd 
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TYPES SN54ALS620A THRU SN54ALS623fl, SN54ASB20 THRU SN54AS623 
SN74ALS620A THRU SN74ALSB23A, SN74ASB20 THRU SN74AS623 
OCTAL BUS TRANSCEIVERS 



logic symbols 



•ALS620A, -ASSZO 'ALSBil A, ASSai ■ALS62ZA, ■AS622 'ALSKSA, ■ASe23 




Pin numbers shown ate for J and N p<ickage$ 



logic diagrams (positive fogic) 



•ALSBZOA, ■AS620 'ALSSZTA, 'ASSZI 'ALSB22A, 'AS6Z2 'ALS623A, 'AS823 




(A 
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TYPES SN54ALS620A, SN54ALS623A, SN74ALSfi20A, SN74ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, VcC - * ' ^ ^ 

Input voltage: All Inputs 7 V 

I/O ports 5-5 V 

Operating free-air temperature range: SN54ALS620A, SN54ALS623A - 55°C to laS^C 

SN74ALS620A, SN74ALS623A CC to 70°C 

Storage temperature range -65°C to 150°C 



recommended operating conditions 







5N54ALS620A 
SNS4ALS623A 


SN74ALS620A 
SN74ALS623A 


UNIT 






It/IIN KOM 


MAX 


MIN 


NOM MAX 




vcc 


Supply voltaga 


4.5 5 


5.5 


4.5 


5 5.5 


V 


V|H 


High-level input voltage 


2 




2 


V 


V|L 


Low-level input voltage 


0.8 


O.B 


V 


'OH 


High-lev@l output current 


-12 


-15 


mA 


lOL 


Low-level output current 


12 


24 


mA 




48t 


Ta 


Operating free-air temperature 


-55 


125 





70 





tlho fyxlonded limits apply only if V^^^; is maintained betwean 4.75 V and 5.25 V. 
Tha 48'inA limit applies far ihg SN74ALSe20A.1 and Srj74ALS623A.1 only. 



alactrlcBl characteristics over recommended operating frae-afr temperature range (unless otherwise noted) 















SN54ALS620A 


SN74ALS620A 




PARAMETER 






TEST CONDITIONS 


SN54ALS623A 


SN74ALS623A 


UNIT 














MIN TYP! 


MAX 


MIN TYPt 


MAX 




V|K 


VCC 




4.5 V, 


l| = -18 mA 


-1.5 


-1.5 


V 






vcc 




4.6 V to 5.5 V, 


Iqh = -0-4 mA 


VcC-2 


Vcc -2 






VOH 




Vcc 




4.6 V, 


'OH " - 3 "lA 


2.4 3.2 


2.4 3.2 




V 




Vcc 




4.6 V, 


Iqh = - 1 2 mA 


2 








Vcc 




4.5 V, 


Iqh = - 1 5 mA 




2 








Vcc 




4.S V, 


Iql = 12 mA 


0.2S 


0.4 


0.25 


0.4 




Vol 




Vcc 

llOL 




4.5 V, Iql = 24 mA 
48 mA for - 1 versfonsl 




0.35 


0.5 


V 


1| 


Control inputs 


Vcc 




5.5 V, 


V| = 7 V 


0.1 


0.1 


mA 


A or B ports 


Vcc 




5.5 V, 


V| = 5.5 V 


0.1 


0.1 




Control inputs 


Vcc 




5.5 V, 


V| = 2.7 V 


20 


20 


mA 


l|H 


A or B portsS 




20 


20 


l|L 


Control inputs 


Vcc 




5.5 V, 


V| = 0.4 V 


-0.1 


-0.1 


mA 


A or B ports § 




-0.1 


-0.1 


lol 


Vcc 




5.5 V, 


Vq = 2.25 V 


-30 


-112 


-30 


-112 


mA 












Outputs tiigh 


24 


39 


24 


34 






'ALSe20A 


Vcc 




5.5 V 


Outputs low 


31 


49 


31 


44 




•cc 










Outputs disabled 


33 


52 


33 


47 


mA 










Outputs high 


32 


48 


32 


43 




'ALS623A 


Vcc 




5.5 V 


Outputs Jow 


33 


55 


39 


50 














Outputs disabled 


42 


60 


42 


55 





I All tvpical valUQS ara at Vqq = 5 V, - SS'^C 

9For l/Q pons, the p^irametQis and l||_ Includa iho oft-siata ouipui cuirent. 

1The ouiput conditions have been chosen to produce a currftnt thai ciQsa\y approximates one half of tho true shori-circuit output curreirit. Iqs- 
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TYPES SN54ALSB20A, SN54ALS623A, SN74ALSB20A. SN74ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



'ALS620A switching characteristics (see Note 1) 











Vcc = 4.5 V to B.5 V, 














Cl = 50 pF. 






PARAMETER 


FROM 
IINPUTI 


TO 

(OUTPUTI 




R1 = 500 (1, 
R2 = 500 H, 
Tfl = Mlro to MAX 




UNIT 








SN54ALS620A 


SN74ALS620A 










Mm 


MAX 


MIN 


MAX 




'PLK 


A 


B 


2 


12 


2 


10 




<PHL 


2 


12 


2 


10 


ns 


"PLH 


B 


A 


2 


12 


2 


10 


ns 


'PHL 




2 


12 


2 


10 


'PZH 


GBA 


A 


3 


23 


3 


17 


ns 


'PZL 




5 


31 


5 


25 


'PHZ 


GBA 


A 


2 


14 


2 


12 




'PLZ 




3 


22 


3 18 


ns 


IPZH 


GAB 


B 


3 


23 


3 


ia 




'PZL 


5 


31 


5 


25 


ns 


IpHZ 


GAB 


B 


2 


14 


2 


12 


ns 


'PLZ 


3 


22 


3 18 


'ALS623A switching characteristics (see Note 1) 










Vcc = *-5 V to 5.5 V, 














Cl, - 60 pF, 








PARAMETER 


FROM 

IINPUT] 


TO 

louTPLtr: 




ftl = 500 !! 
H2 = 500 a 






UNIT 










Tft = MIN to MAX 












5N54ALS623A 


SN74ALS623A 










MIN 


MAX 


MIN 


MAX 




'PLH 


A 


B 


2 


IE 


2 


13 




'PHL 




3 


13 


3 


1 1 


ns 


'PLH 


B 


A 


2 


15 


2 


13 


ns 


IPHL 




3 


13 


3 


11 


'PZH 


G8A 


A 


5 


25 


5 


22 


ns 


'PZL 




5 


25 


5 


22 


'PHZ 


GBA 


A 


2 19 


2 


16 


ns 


'PLZ 




2 


23 


2 


19 


'PZH 


GAB 


B 


5 


25 


B 


22 


ns 


IPZL 


5 


25 


5 


22 


'PHZ 


GAB 


B 


2 


19 


2 


16 


ns 


'PLZ 




2 


23 


2 


19 



NOT£ 1: Fo/ load circuit and voiiHge wpvefoims, see page 1-12 of iho TTL Daia Book, VolutiiB 3. 
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TYPES SN54ALS621A, SN54ALS622A, SN74AIS621A, SN74ALS&22A 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise notedl 

Supply voltage, Vcc ^ ^ 

Input voltage: All Inputs and I/O ports 7 V 

Operatjng free-air temperature range: SN54ALS621A, SN54ALS6Z2A -B5''C to 125°C 

SN74ALS621A, SN74ALS622A '. CC to 70°C 

Storage temperature range - SB^C to 1 50 °C 

recommended operating conditions 





SN54ALS621A 
SN5itALS622A 


SN74ALSGZ1A 
SN74ALS622A 


UNFT 


MIN NOM MAX 


MIN NOM MAX 


Vcc SuppIv voKagB 


4.5 S 5.5 


4.5 5 5.6 


V 


VlH High-level input voltagB 


2 


2 


V 


V|L Low-level input voltage 


O.B 


o.e 


V 


VqH High-level output voltaga 


5.5 


5.5 


V 


Iql Low-level output current 


12 


24 


mA 




48t 


Tflt OperatlnQ free-flir tomporature 


-55 125 


70 





tThe extended Itmiis apply only it V^^q is maintained between 4.76 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS621A-1 and SN74ALS622A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise notedl 



PARAMETER 


TEST coNomaNS 


SNS4ALS6Z1A 
SN64ALSe22A 


SM74ALS6Z1A 
SN74ALS622A 


UNIT 


MIN TVPt MAX 


, MIN TYPt MAX 


V|K 


Vcc = 4.5 V, 1| = -18 mA 


-1.5 


-1.5 


V 


'oh 


Vcc = 4-5 V' VoH = B.5 V 


0.1 


0.1 


mA 


Vol 


Vcc = 4.5 V. Iql = 12 mA 


0.25 0.4 


0.25 0.4 


V 


Vcc '•■S V. Iql = 24 mA 
(Iql = 48 mA for -1 versionsl 




0.35 O.B 


ii 


Control inputs 


Vcc = 5.B V, V| = 7 V 


0.1 


0.1 


mA 


A or B ports 


Vcc = 5.5 V, V| = 5.5 V 


0.1 


0.1 


l|H 


Control inputs 


Vcc = S.S V, V| = 2.7 V 


20 


20 


CA 


A or B ports 1 


20 


20 


l|L 


Control inputs 


Vcc ' 5.5 V, V| - 0.4 V 


-0.1 


-0.1 


mA 


A or B porta S 


-0-1 


-0.1 


Ice 


■ALS621A 


Vcc = 5-5 V 


Outputs high 


29 46 


29 40 


mA 


Outputs low 


3B S3 


36 48 


'ALS622A 


Vcc = 6'S V 


Outputs high 


11 20 


n 15 


Outputs low 


20 33 


20 28 



tAH typical values are at Vqc ^ ^ ^- "'^A ~ 2B^C- 

iFof yO pons, the parameiflra Ij^ and l|^ includa thooH-itate ouIpltI curranl. 
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TYPES SN54ALS621A, SN54ALSG22A, SN74ALS621A, AN74ALS622A 
OCTAL BUS TflANCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



'ALS621A switching characteristics (see Note 1) 



PARAMETER 


FROM 
IINPUTI 


TO 

in 1 ITDI ITI 

luu 1 ru 1 1 


Vcc = 4.5 V to 5.6 V, 

Cl = 60 pF, 

Rl = 680 a, 

Tft = MIN to MAX 


UNIT 


SN54ALS621A 


SN74ALS621A 


MIN MAX 


MIN MAX 


'PLH 


A 


B 


10 45 


10 33 


ns 


'PHL 


5 24 


6 20 


'PLH 


B 


A 


10 46 


10 33 


ns 


'PHL 


5 24 


S 20 


'PLH 


GBA 


A 


10 47 


10 39 


ns 


'PHL 


12 40 


12 35 


'PLH 


GAB 


B 


10 47 


10 39 


ns 


'PHL 


12 40 


12 35 



'ALS622A switching characteristics (see Note 1) 



PARAMETER 


FROM 
(INPUT! 


TO 
lOUTPUTl 


Vcc " ''■5 V to 5.S V, 

Cl = 50 pF. 

Rl = 6B0 tt, 

Tft = MIN to MAX 


UNIT 


SN54ALS622A 


SN74ALS622A 


Mm MAX 


MIN MAX 


'PLH 


A 


B 


8 42 


8 35 


ns 


'PHL 


5 23 


6 19 


'PLH 


B 


A 


8 42 


8 35 


ns 


'PHL 


5 23 


5 19 


'PLH 


GBA 


A 


8 45 


8 38 


ns 


IPHL 


10 40 


10 35 


'PLH 


GAB 


B 


B 45 


B 3fl 


ns 


'PHL 


10 40 


10 35 



NOTE 1: For load orcucl and V0IW99 wauoform!. see page M2 of the TTL Data Book, Volume 3. 
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TYPES SN54AS620, SN54AS6Z3, SN74AS620, SN74AS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V^c ^ ^ 

Input voltage: All inputs 

I/O pons 5.5 V 

Operating free-air temperature ranee: SN54AS620, SN54AS623 - 55 °Cto 1 25 °C 

SN74AS6ZO, SN7'tAS623 0''Cto70''C 

Storagetemperature range -65°Cto 1 50°C 



recomrtiended operating conditions 







SNS4AS620 


SN74AS620 








SN54AS6Z3 


SN74AS6Z3 


UNrr 






MIN 


NOfUt MAX 


MIN NOM MAX 




vcc 


Supply vofiage 


4.5 


5 5.5 


4.5 5 5.5 


V 


V|H 


High-level input vattage 


2 


2 


V 


VlL 


Low-level inpui voltage 


0.8 


0.8 


V 


'OH 


High-level output current 


-12 


-15 


mA 


IQL 


Law-level output current 


48 


64 


mA 


Ta 


Operating free-air tompeTatura 


-55 


125 


70 


"C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 













SN54AS620 


SN74AS6Z0 




PAHAfUIETER 




TEST CONDITIONS 


5N54AS623 


SN74AS6Z3 


UNIT 












MIN TYPt 


MAX 


MIN 


TYPt fWAX 




VlK 


Vcc = 


4.S V, 


ll = - 1 8 mA 


-1.2 


-1.2 


V 






Vcc = 


4.5 Vto 5.5 V, 


lOH = -2 mA 


vcc-z 


Vcc-z 








Vcc = 


4.5 V, 


IqH = -3 mA 


2.4 3.2 


2,4 


3,2 


V 




Vcc = 


4,5 V, 


lOH = - 1 2 mA 


2 








Vcc = 


4.5 V, 


IQH = - 15 mA 




2 




Vol 


Vcc = 


4.5 V, 


tQi = 48 mA 


0.30 


0,55 




V 


Vcc = 


4.5 V, 


^OL " 64 mA 




0.35 0.55 


h 


Cnntrol inputs 


Vcc = 


5.5 V, 


V| - 7 V 


0.1 


0.1 


mA 


A or B ports 


Vcc = 


5.6 V, 


V| = 5.5 V 


0.1 


0.1 


l|H 


Control inputs 


Vcc = 


5.5 V, 


V| = 2.7 V 


20 


20 


jjA 


A or B ports* 


70 


70 




Control inputs 


Vcc - 


6,5 V, 


V| = 0.4 V 


-0.5 


-0.5 


mA 


||L 


A or B ports* 


-0.75 


-0.75 


io5 


Vcc = 


5.5 V, 


Vo = 2.25 V 


-50 


- 150 


-50 


-150 


mA 










Outputs high 


35 


57 


35 57 






'AS620 


Vcc = 


5,5 V 


Outputs low 


74 


122 


74 122 




'cc 








Outputs dissblerj 


48 


77 


48 77 


mA 








Outputs high 


57 


93 


67 93 




■AS623 


Vcc = 


5.5 V 


Outputs low 


116 


189 


116 189 












Outputs disabled 


71 


1 16 


71 116 





^All ivsical values are ai ^CC2 = 5 V, " 25**C. 

^For I^Q ports, the par^mete^S l|^ atid inctudQ ihe ofF-sioia ouipu': currant. 

5ThQ output condiUons have been choaen to protJuce a curronl thst elosely app^olt^mflles one haif of the true shart-citcuii outpui current, Iqs- 
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TYPES SN54AS62Q, SN54AS623, SN74AS620, SN74AS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



'AS620 switching characteristics (sea Note 1) 



PARAMETER 


FROM 
(INPUTi 


TO 
lOUTPUTl 


Vcc = "l-S V to 5.S V, 

Ci_ = SO pF, 

R1 = 600 Q, 

R2 = 500 0, 

Ta = MIN to MAX 


UNIT 


SN54AS620 


SN74AS620 




Mm MAX 


MIN MAX 


'PLH 


A 


B 


1 8 


1 7 


ns 


'PHL 


2 7 


2 6 


'PLH 


B 


A 


1 8 


1 7 


ns 


'PHL 


2 7 


2 6 


'PZH 


GBA 


A 


2 8.5 


2 8 


ns 


tPZL 


2 10 


2 3 


'PHZ 


GBA 


A 


1 7.5 


1 B 


ns 


'PLZ 


2 15 


2 12 


'PZH 


GAB 


B 


2 9 


2 8 


ns 


'PZt 


2 10.5 


2 9 


IPHZ 


GAB 


B 


1 6.5 


1 6 


ns 


IPLZ 


2 16 


2 13 


'AS623 switching 


characteristics [see Note 1) 




PARAMETER 


FROM 
IINPUTl 


TO 
(OUTPUT! 


Vcc = ''•5 V to 6.5 V, 

Cl = 50 pF. 

R1 = 500 n, 

R2 n 500 n, 

Ta MIN to MAX 


UNIT 


SN54ASB23 


SN74AS623 


MIN MAX 


MIN MAX 


'PLH 


A 


B 


1 10 


1 9 


ns 


'PHL 


1 9 


1 8 


'PLH 


8 


A 


1 10 


1 9 


ns 


IPHL 


1 9.5 


1 8.B 


'PZH 


GBA 


A 


2 11,5 


2 n 


ns 


'PZL 


2 11 


2 10 


'PHZ 


GBA 




A 


1 8.5 


1 7.S 


ns 


'PLZ 




1 13.5 


1 11.5 


'PZH 


GAB 




B 


2 13 


2 11.5 


ns 


"PZL 




2 n 


2 1 t 


'PHZ 


GAB 




B 


1 8 


1 7 


ns 


'PLZ 




1 10.5 


1 9 



MOTE 1 : for load cifcuil and votiage waveforms, sao pagg 1-12 of ihe TTL Data Book, Volumfi 3. 
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TYPES SN54ASB21, SN54AS622, SN74AS621, SN74AS622 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



absoiuta maximum ratings ouer operating free-air temperature range lunloas otherwise noted) 

Supply voitage, Vcc ^ ^ 

Input voltage: All Inputs and I/O ports - 7 ^ 

Operating free-air temperature range: SN54AS621 , SN54AS622 - 55 °C to 1 25 "C 

SN74AS621, SN74AS622 0°Cto70°C 

Storage temperature range -eS^Cto 1 SCC 



racammended operating conditions 





SNS4AS621 
5IM54AS622 


SN74AS621 
SN74AS622 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Vcc Supply voltage 


4.5 5 5.5 


4.5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


Low-level input voitage 


0.8 


0.8 


V 


^OH High-level output voltage 


5.5 


5.5 


V 


IQL Law-level output current 


48 


64 


mA 


Ta Operating free-air tomperatura 


-55 125 


70 


°C 


electrical characteristics over recommended operating froe-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS 


SN54AS621 
SNS4AS622 


SN74AS621 
5N74A562Z 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|K 


Vqq =. 4.5 V, l| = - 18 mA 


-1.2 


-1.2 


V 


'oh 


Vcc = -^-S V, VoH = S.5 V 


0.1 


0,1 


mA 


Vol 


Vqc = 4.5 V, Iql = 48 mA 


0.30 0.5 




V 


Vcc = '^■^ ^' 'OL = 6"* iTlA 




0.35 0.5 


i| 


Control inputs 


Vcc = 5-5 V. V| = 7 V 


0.1 


0.1 


mA 


A or B ports 


Vcc " S.S V, V| = 5.5 V 


0.1 


0.1 


l|H 


Control inputs 


Vcc = 5-E V. V| = 2.7 V 


20 


20 


mA 


A or B ports* 


70 


70 


l|L 


Control inputs 


Vcc = 5.6 V, V| = 0.4 V 


-0.5 


-0.5 


mA 


A or B portst 


-0.75 


-0.75 


Ice 


'ASB21 


Vcc - 5.5 V 


Outputs high 


48 79 


4B 79 


mA 


Outputs low 


116 189 


116 189 


'AS622 


Vcc = 5.5 V 


Outputs high 


24 39 


24 39 


Outputs low 


63 103 


63 103 



tAII lypical vbIuas are al Vqc ^ 6 V. T^ = 25''C 

JFor I/O porta, the porametarB 1|h ord I|l Include iho olf state output curreni. 
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TYPES SN54AS621, SN54ASB22, SN74AS621, SK74AS622 
OCTAL BUS TRANSCEIVERS WITH OPEN COLLECTOfl OUTPUTS 



'AS621 switching characteristics {see Note 1) 



PARAMETER 

■i 


FROM 
IINPUT) 


TO 
lOUTPUT) 


Vcc = 'I B Vto 5.5 V. 

Cl " 50 pF. 

Rj. = SOO (1. 

Ta = MIN to MAX 


UNIT 


SN54AS621 


SN74ASS21 


MIN MAX 


MIN MAX 


IPLH 


A 


B 


5 28.5 


5 24 


■ ns 


'PHL 


1 B.5 


1 7.6 


'PLH 


B 


A 


B 23 


5 21 


ns 


IPHL 


1 8.5 


1 7.5 


'PLH 


GBA 


A 


5 24 


6 21 


ns 


■PHL 


1 10 


1 9 


«PLH 


GAB 


B 


5 26 


5 22 


ns 


'PHL 


1 11 


1 10 


'AS622 switcliing 


characteristics (see Note 11 






PARAMETER 


FROM 

(INPUTI 


TO 

(OUTPUT! 


Vcc = 4.5 V 10 5.5 V. 

Cl = 50 pF. 

Rl - 500 11. 

Ta MIN to MAX 


UNIT 


SIV54ASea2 


SN74AS622 


MIN MAX 


MIN MAX 


'PLH 


A 


B 


5 28.5 


5 24.5 


ns 


'PHL 


1 8.5 


1 8 


'PLH 


B 


A 


5 30 


5 25 


ns 


'PHL 


1 8.5 


t 8 


'PLH 


GEA 


A 


5 26 


6 22 


ns 


'PHL 


1 11.5 


1 10 


'PLH 


GAB 


B 


5 26 


5 23 


ns 


IPHL 


1 11.6 


1 10.5 



NOTE 1: For tod circuit and voltage wavelorms. see page 1-12 of tho TTL Obia Book. Volume 3. 
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648 
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

D2861, DECEMBER 1982-HEVISED MARCH 1084 



Independent Registers for A and B Buses 

Multiplexed Real-Time and Stored Data 

Choice of True or Inverting Data Paths 

Choice of 3-State or Open-Collector Outputs 

Included Among the Package Options Are 
Compact 24-pin 300-mil Wide DlPs and 
Both 28-pin Plastic and Ceramic Chip 
Carriers 

Dependable Texas Instruments Quality and 
Reiiability 



DEVICE 

•ALS646, 

'ALS647 

•AL5648, 

'ALS649 



'AS646 



■AS648 



OUTPUT 
3-State 

Open-Collector 
3-State 

Open-Coll ectar 



LOGIC 

True 

True 

Inverting 
Inverting 



description 



SNS4ALS', SN54AS' . . . JT PACKAGE 
SN74AL5-, SN74AS' ... NT PACKAGE 
ITOP VIEW! 



CAB C 


1 U 


24 


SAB Z 


2 


23 


DIR C 


3 


22 


A1 r 




21 


A2 L 


5 


20 


A3 C 


6 


19 


A4 C 


7 


18 


A5 C 


8 


17 


A6 C 


9 


16 


A7 C 


10 


15 


AS C 


1 1 


14 


GND C 


12 


13 



G 

B1 

B2 

B3 

B4 

B5 

86 

B7 

B8 



SN54ALS' 
SN74ALS' 



SN54AS' . . . FH PACKAGE 
, SN74AS' ... FN PACKAGE 
(TOP VIEW) 



„ 01 

E < < <J 
Q O) U 2 



O < < 
(J m 03 

> U m 



A 3 2 1 28 27 26 



Al ]5 

A2 ]6 
A3 ]7 
NC ]8 
A4 ]9 
A5 ]10 
A6 ]'l 



12 13 14 15 16 17 13 
1— 1 1— 1 1— I ^ I— I f-i I— I 

CO Q u 03 tD 
< < Z Z ™ HQ t° 
C3 



25[ G 
24 [ B1 

23[ B2 
22[ NC 
21[ B3 
20[ B4 
19[ B5 



These devices consist of bus transceiver circuits 
with 3-state or open-collector outputs, D-type 
flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from 
the input bus or from the internal registers. Data 
on the A or B bus will be clocked into the 
registers on the low-to-high transition of the 
appropriate clock pin (CAB or CBAj. The 
following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 

Enable (G) and direction IDIR) pins are provided 
to control the transceiver functions. In the 

transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select controls [SAB and SBA) can multiplex stored and reaj-time (transparent model data. The direction 
control determines which bus will receive data when enable G is active How). In the isolation mode (control 
G high), A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The - 1 versions of the SN74ALS' parts are identical to the standard versions except that the recommended 
maximum Iql is increased to 48 milliamperes. There are no - 1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55 "C to 1 25 °C. 
The SN74' family is characterized for operation from CC to 70°C. 



■ Copvrjghi lO 1932 by Toxfls Inslrumonts Incorporolod 
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS64B, SN54AS648 
SN74ALS646 THRU SN74ALSB4g, SN74AS646, SN74AS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 




IZll (31 (11 (23t (21 122) 
G Dm CAB CBA SAB SBA 
L L X HorU X L 



REAL-TIME TRANSFER 
BUS B TO BUS A 




121) 13) (II (23) 121 (221 

G DIR CAB CBA SAB S8A 

X X t X X X 

X X X t X X 

H X I (XX 



STORAGE FROM 
A, B. OR A AND B 




1211 (3) 111 (231 (?| 1221 
G DIR CAB CBA SAB SBA 
L H HorL X t X 



REAL-TIME TRANSFER 
BUS A TO BUS B 




(211 (31 (II (23) (21 (221 
G DIR CAB CBA SAB SBA 
L L X X X H 
L H X X H X 
TRANSFER 
STORED DATA 
TO A OR B 
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TYPES SN54ALS646 THRU SN54AISB49, SN54AS646, SN54AS64B 
QN7Afliqfi4fi THRU SN74ALS649, SN74AS646, SN74AS648 
SN74ALS64B THR^f^^'N^JJ TRANSCEIVERS AND REGISTERS 



FUNCTION TABLE 



INPUTS 



DATA I/O- 



OPERATION OR FUNCTION 



DIR CAB CBA SAB SBA 



A1 THRU A8 



H 01 I H ot 1- 
X H O! 1- 
X X 



H H or L 
H X 



Input 
Not specifiad 



B1 THRU BB 



Hq\ specified 
input 



Output 



Input 



Input 



Input 



Output 



■ALS6<16, 'ALS647 

'Ase4e 



Store A, B unspeciliod 
Store B, A unspecitied 

SlQie A antt B Data 
^SQlation. hold storage 



■ALS64e. 'ALS649 
'ASe48 



Store A, B unspecified 
Store B, A unspecified 



Store A and B Data 
Isolation, holri storage 



Real-Time B Data to A Bus 
Stored B Data to A Bus 



Real-Time B Data to A Bus 
Stared B Data to A Bus 



Real Time A Data to B Bus 
Stored A Data to B Bus 



Real-Time A Data to B Bus 
Stored A Data to B Bus 



f,i„5 mill bo stored on ovory low-lo high sransitiot, on tho clock inpuls. 



functional block diagrams (positive logic! 

ALS846, 'AS646, ■A1.SB47 



■ALS64a, ■AS648, ■ALS649 




TO 7 OTHER CHANNBLS 



TO 7 OTHER CHANNtlS 
Pin humbeJS siiown are (or JT and NT packages. 
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SflA. S*xuSf^ SN54ALS649. SN54AS64B, SN54AS648 
SN74ALS646 THRU SN74ALS649, SN74ASB46. SN74AS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



logic symbols 



'ALS646. ■AS646 



G 


(711 










Din 




CBA 






SBA 


IJ31 




CAB 


<ii 




SAB 


a\ 










Al- 







G3 

2 EN2 lABI 




•ALS647 




■ALS64B. ■AS648 



■ALS649 



> 
I— 

ay 

> 
2 

> 

CO 

o 
3a 
o 
c 

H 









3 EM (BAI 
3 EN2 lAUl 





SBA 


>C4 
GS 
>C6 
07 


CAB 


SAB "1 






Pin numbers shown are for J and N packages- 
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TYPES SN54AIS64B, SN54ALS648, SN74ALSB46, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature rar^ga (unless otherwise noted) 

7 V 

Supply voltage, VcC 7V 

Input voltage: Control inputs ,5.5V 

MO pons , ' Kikor tn ^ O'y^c 

Opemting free-air temperature range: SN54ALS646, SNB4ALS64e -^^."ll" f! 



S1VI74ALS646 



Storage temperature range 

recommended oparating conditions 



,SN74ALS648 0''Cto70"C 

-65°Ctol50°C 



Vcc 



Supply voiiaQc 



V|H 



High-level Input voltage 
Low-level input voltage 



lOH 



Hlah-level output curreni 



iOL 



Low-lBvel output current 



SN54ALS646 
SNS4ALS648 



MIN MOM MAX 



SN74ALS646 
SN74ALS648 



MIN NOM MAX 



12 



'clock 



Clock trflQuency 



Pulse duration, clocks higii or low 



Setup time. A beiore CABT or B bafofe CBA? 



ta 



Holt) time. A after CABi or B after CBA' 
Operating free-air Temperature 



4.5 



5.5 



O.B 



-15 



24 



48 f 



mA 



mA 
MHi 




IThii 8«tond3d conHnion appllos il V(;cls mointomod bBtwsiin 4.7B V ind 5.25 V, 
The AB-mA limit uppllas for tho SN74ALS646-1 and SN74ALS64B- 1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted! 



PARAMETER 



Vol 



H 

'IH 



Control inputs 



TEST CONOmONS 



Vcc ' 4.5 V. 



-18 mA 



Vcc = 4.5 V 10 5.5 V, IQH 



-0.4 mA 



Vcc ° 4.5 V, 



ICH=-3mA 



Vcc -2 



2,4 



Vcc=4:5V, 



iQH - - 12 mA 



Vcc = V, 



Iqh = - 1 S mA 



Vcc ^ ^-S V' 



ICI_ = 12 mA 



Vcc = 4.5 V, IQL 
||gi_ = 4B mA lor ^1 versional 



24 mA 



A or B ports 



l|L 



Control inputs 



A or B ports 5 



Control inputs 



A or B ports 5 



lol 



'ALS64S 



Vcc " 5.6 V, 



V( = 7 V 



Vcc = 5.5 V. 



V| = 5.5 V 



Vcc = 5.6 V, 



V, = 2.7 V 



SN64ALS646 
SN64ALS648 



MIN T¥Pt MAX 



-1.5 



SN74ALS646 
SN74ALS648 



MIN jyPt MAX 



■1.E 



Vcc- 2 



3.2 



2.4 



Vcc = 5-5 V, 



Vi = 0.4 V 



Vcc = 5.5 V, 



Vo ^ 2-2S V 



Vcc = 5.5 V 



Outputs high 



Outputs kjw 



Outputs disabled 



Outputs high 



Outputs low 



Outputs disabled 



20 



-0,2 



-112 



0,25 



UNIT 



0.36 0.5 



20 



68 



58 



66 



58 



mA 



IA!I typical valuos are at V^c =^ 5 V. T/^ = 25'C 

Addhtenal Inlormollon on those products can be oblamed from the factory as it becomea available. 



PRODUCT PREVIEW 

TH« IMQ« coimini Intofmollon on a produci undif 
ilw*kip<Ti»nt. ImuBt lnsimfn»ni» iBwrvw til* flflhi id 
Ctwng* oi dlicnntjnuo ttilp pfoduci withoui nDlk*. 



Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 7526S 



TYPES SN54ALS64e, SN54ALSB4B, SN74ALS64B, SN74AISB48 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 



'ALS646 switching characteristics (see Note 1) 




2- 



f Ad ivpical values uro ot Vcc ^ 5 V. T;^ ^ 25 -c 

AddittonaS *H T""'' T'^^' '^^ opposire to that of th« bus input. 

ftOfltttonaMntormation on the sa products c an bs obtained from thtt factory as ft bat^Qm&s Bvailabla. 

PRODUCT PREVfEW 

P"8« Contabi jnlo^mtHon on ■ pfoduci un<J«f 
crunga or dUconilnu* ihi* pj-oducr withoul rwric*. 
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TYPES SN54ALS647, SN54ALS649, SN74ALS647 SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over 



operating free-air temperature range (unless otherwise noted! 



.7 V 



Supply vottage, Vcc 7 V 

Inputvoltags kk or m 1 9i;of 

Operating free-air temperature range: SN54ALS647, SNB4ALS649 - J:'°l „^ 

SN74ALSB47,SN74ALS649 Cto70 C 

-65°Cto150''C 

Storage tamperature range 

recommended operating conditions 







SN54ALSe47 


SN74ALS647 








SI\IB4ALSe49 


SN74ALS649 


UNIT 






MIN NOM 


MAX 


MIN NOM 


MAX 




Vcc 


Supply voltage 


4.5 5 


5.5 


4.5 5 


5.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.8 


V 


VOH 


High-level output voltage 


5.5 


5.5 


V 






12 


24 


mA 


lOL 


Low-level output current 




4Bt 


'cluck 


Clock frequency 






MHz 




Pulse duration, docks ttlgh or low 






tvs 




Setup time, A before CAB" or B hafore CBAt 






na 


th 


Hold lime. A after CAB^ or B alter CBA* 






ns 


Ta 


Operating frae-oir temperature 


-55 


12s 





70 


°C 



tTTio tJMlDntfad condition oppllcs ir vqc "S maimarnuy uui^odm -j bmm . 

Tho 1 B-mA limtl applies to. the SN74ALS647- 1 and SN74ALS649-1 only. 

electrical characteristics over recommertded operatina free-air temperature range (uniesa otherwise noted) 



PARAMETER 


TEST CONOmONS 


SN54ALS647 
SN64ALS649 


SN74ALSS47 
SN74ALS649 


UNrr 1 


MIN TYPt MAX 


MIN TVPt MAX 




V|K 


V[-c = 4.5 V, l| - - 1 B mA 


-1.5 


-1.5 


V 


lOH 


Vcc = 4'5 V, VoH = 5.5 V 


O.t 


0.1 


mA 


Vol 


Vcc = *-B V' 'OL " 


0.25 0.4 




V 


Vcc = V' 'OL " ^* 
UnL ~ 46 mA for -1 veisionsl 




0.35 0.5 


h 


A or B ports 


Vcc = 5-S V, V| = 5.B V 


0.1 


0.1 

oTTI 


mA 


Control inputs 


Vcc = S.S V. Vi = 7 V 


0.1 




llH 


A or B ports & 


Vcc - S.5 V, V| = 2.7 V 


20 


20 


hA 


Control inputs 


20 


20 


!|L 


Control inputs 


Vcc - 5-5 V, V| = 0.4 V 


-0,1 


-0.1 


mA 


A or B ports 1 


-0.2 


-0.2 


Ice 


'ALS647 




Outputs high 


52 


52 




Outputs low 


62 


62 


mA 


'ALS649 


Vcc - 5.6 V 


Outputs higtt 


SO 


50 




Outputs low 


60 


60 





:AI1 ivpicat valuis are ai Vcc - ^ V. - 2S*C 
iFor WO ports, the puramolars I|h and 1^ include iho oH-stots output curiani. 

Adtlillonal information on those products can be obtained from the factory as It hocomee aveDabia. 



PRODUCT PREVIEW 

TNi pB{]B contalni Inrotmatlon on m product undoF 
daH*l4pfnAnT. Itnat (nitrunwnli ™«n<#» itw riflhl to 
Chang* or diicor^l^tfl ihi> product wldwut notic*. 
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TYPES SN54ALSB47, SN54ALS649, SN74ALS647. SN74ALS649 

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 



'ALS647 switching characteristics (see Note 11 



PARAMETER 



tpLH 



'PHL 



<PLH 



'PHL 



'PLH 
'PHL 



FROM 

(INPUT! 



CBA or CAB 



A or B 



'PLH 



'PHL 



'PLH 



SBA or SABt 
Iwith A Of B high] 



SBA or SABS 
(with A or B low) 



TO 
lOUTPUTI 



B or A 



A or 8 



IPHL 



'PLH 



'PHL 



A or B 



A or B 



'ALS649 switching characteristrcs [see Note 1) 



PARAMETER 



'PLH 



'PHL 



'PLH 



'PHL 



'PLH 



FROM 

IINPUTI 



CBA or CA8 



A or B 



'PHL 



'PLH 



'PHL 



«PIH 



'PHL 
'PLH 



'PHL 



SBA or SABt 
(with A or B highl 



SBA or SABt 
(with A or B lowl 



TO 
(OUTPUTi 



A or B 



Vcc = 4.5 Vto S.S V, 

Cl = 50 pF, 

Rl = 680 S3, 

Ta = MIIM lo MAX 



UNIT 



SN54ALS647 
MIN TVPt MAX 



SN74ALS647 



MIN TYPf MAX 



MHz 



24 



26 



24 



12 



15 



26 



15 



24 



B or A 



A or B 



DIR 



A or B 



Vcc = 4.5 V to 5.5 V, 

Cj. = 60 pF, 

Rl = BBO Q, 

Tft = MIN to MAX 



SN54ALS649 



MIN TYPt MAX 



24 



26 



26 



IS 



A or B 



A or B 



24 



24 



SN74ALS649 



MIN TVPt MAX 



24 



UNIT 



MHz 



15 



24 



24 



17 



tA3l Typical values are at Vqc = 5 V,T/^ ^ 25"C. ' ' — 

ImTt "pZTJ^y'r'T'^^ '"'r'""" """S^ "W^'i'^ >° 'npu,. 

r^juit I. ^or load circuit *nd vo^laga wvai/Dforms. sea pagg 1-12. 

Addhionol information on thnaa ptoducts can b» obtained from ihs factory a> it bsoomei avsUabis. 



ns 
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TYPES SN54AS646, SN54ASB48, SN74AS646. SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3 STATE OUTPUTS 



absolute maximum 



ratings ovef operating free-air temperature range (unless otherwise noted! 



Supply voitage, Vcc 

Input voltage; Control inputs . , 

I/O ports 

Operating free-air temperature range: SN54AS646. SN 



. . 7 V 
. .7 V 
.5.5 V 



Storage temperature range 
recommended operating conditions 



64AS648 - 55°Ctol2B=C 

SN74AS646, SN74AS648 "C to 70 °C 

-6B°Cto 150°C 











SNS4AS646 1 
SNS4ASB48 


SN74AS646 
SN74AS648 


UNrr 










MIN 


NOM 


MAX 


MIN 


NOM MAX 




vcc 


Sunplv voltage 






4.5 


5 


5.5 


4.5 


5 6.8 


y 


Vm 


High-lBvel input voltage 




2 


2 


\j 


V|L 


Low-level input voltage 




0.8 


0.8 


V 


>0H 


High-level output current 




-12 


-15 


TnA 


lOL 


Low^level output current 




48 


64 


mA 


^cloclt 


Clock frequency 









75 





90 


MH2 






1 ClocV tiigh 




6 


5 




ns 


iw 


Pulse duration 


1 Clock low 




7 


6 




Setuo time. A before CABT or B before CBAt 


7 


6 


— 51 — 


>h 


Hold time, A after CABi or B after CBAt 










ns 


Ta 


Operating free-air temperature 




-55 




125 





70 


°C 


elBctflcat characteristics over recommended operating free-air temperature range (unless otherwisa no 


tedl 




P&RAMPTFR 


TEST CONDITIONS 


SN54ASB46 
SNS4ASB4S 


SN74AS646 
SN74AS64S 


UMT 










MIN 


TYPt 


nnAX 


MIN 


TYPt MAX 




ViK 


Vcc = 4.5 V, 


l| = -IB mA 


-1.2 


-1.2 


V 






Vcc = 4 3 ^ "> ^' 


lOH = -2 mA 


Vcc-2 


Vcc-2 






VOH 




Vcc = *-5 V, 


IqH = -3 mA 


2.4 


3.2 




2.4 


3.2 


V 




Vcc = 4-5 V, 


IQH = -12 mA 


2 










Vcc = *-5 V. 


IQH - - 1 5 mA 




2 




Vol 


Vcc = 4.5 V. 


l0l_ = 48 mA 




0.3S 


0.55 




V 


Vcc = 4.S V. 


IqL - 64 mA 




0.35 0.55 






Control inputs 


Vcc = 5.6 V, 


V| = 7 V 


0.1 


0.1 


mA 


ii 


A or 8 ports 


Vcc = 5-5 V. 


V| = S.S V 


0.1 


0.1 






Control inputs 


Vcc = 5-5 


V| = 2.7 V 


20 


20 


mA 


l|H 


A or B porta t 


70 


70 






Control inputs 


Vcc = 5.5 V, 


V| = 0.4 V 


-0.5 


-0.5 


mA 


l|L 


A or B ports* 


-0.75 


-0.75 








Vcc = 5-5 V, 


Vq = 2.2S V 


-30 




-112 


-30 


-1 12 


mA 








Outputs high 




120 


195 


120 195 






■AS646 




Outputs low 




130 


21 1 


130 211 




Ice 




Outputs disabled 




130 


21 1 


130 211 


mA 




Vcc - 5.B V 


Outputs high 




110 


185 


110 185 






■AS64a 




Outputs low 




120 


19S 


120 195 










Outputs disabled 


— 


120 


195 


120 195 





tAll typical values are at Vqq = 6 V, = 25 "C 

IF^or I/O ports, the pararrfitora I|h and I|l irduda ttio off-alato output current. 

iTha output conditions h«v« baon chosen lo produce a currant iliai closaly tppioxinmss ona half ol the true sticrt-circuii output cur.am, iqs- 
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TYPES SN54ASB46, SN54ASe48, SN74ASB46, SN74AS648 

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3 STATE OUTPUTS 



'AS646 switching characteristics (see Not* 1) 



PABAMETEB 



'PLH 



'PHL 



'PLH 



'PLH 



'PHL 



FROM 
(INPLTTI 



TO 
lOUTPUTl 



CBA or CAB 



A or B 



'P2H 



SBA or SABt 
[with A or B high) 



'PZL 



'PHZ 



IPLZ 



'PZH 



'PZL 
'PHZ 



IPLZ 



DIR 



DtR 



A or B 



B or A 



A or B 



A or B 



A or B 



A or B 



A or B 



'AS648 switcliing characteristics (see Note 1) 



PARAMETER 



'max 
'PLH 



'PHL 



'PLH 
'PHL 



'PLH 



'PHL 



■PZH 



'PZL 



'PHZ 



'PLZ 



'PZH 



«PZL 



'PHZ 



'PLZ 



FROM 

(INPUTI 



CBA or CAB 



SBA or SABT 
(with A or B highl 



TO 
(OUTPUT) 



Vcc " 4.5 VroS.B V, 

Cl = SO pF. 

R1 =. BOO a. 

fl2 = 500 O. 

Ta = MIN 10 MAX 



S|V|e4ASG4e 



IVIIN 



MAX 



75 



9.5 



10 



SN74ASB46 



MIN 



B.S 



18 



10 



Vcc = 4.B V 10 5.5 V, 

Cl = 50 pF. 

R1 = 500 O, 

R2 = 500 S, 

Ta = MIN to MAX 



SNS4A564e 



75 



Bar A 



A or B 



A or B 



12 



10 



SN74AS648 



8.6 



21 



^2 



TTheM cnmetirs tut iruusurtd wilh the innmal outpw «i» o) Iho su.ags reglstBr oppoaile lo th.t ol the bus input. 



UNrr 



MAX 



MHz 



94 
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TYPES SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALSB54, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

D2661, DECEMBER 1983- REVISED MARCH 1381 



Bus Transceivers/Registers 

Independent Registers and Enables for A and 
B Buses 

Multiplexed Real-Time and Stored Data 

Choice of True and Invarting Data Paths 

Choice of 3-State or Open-Collector Outputs 
to A Bus 

Included Among the Package Options Are 
Compact 24-Pin 300-mll-Wlde DlPs and 
Both 28-Pin Plastic and Ceramic Chip 
Carriers 

Dependable Texas Instruments Quality and 
Reliability 



DEVICE 
■ALSS51. -ASeS! 
■ALS652, 'AS652 

■ALsess 

■ALS654 



A OUTinjT 

3 -Stain 
Opan-ColfecTor 
Opsn-Colleclor 



B OUTPUT 
3-Siait! 
3-Siat& 
3-5ia[c 
SStalH 



LOGIC 
Invening 



Inverling 
Tfue 



SN54ALS', SN54AS' . . . JT PACKAGE 
SN74ALS', SN74AS- ... NT PACKAGE 
ITOP VIEWI 



CAB pi '^sOVcC 

SABC^ 23llCBA 

GAB C 3 23 I] SBA 
Al C " GBA 

A3C6 19 3b2 

M\^l isI]B3 

ASQe 17jB4 

A6[^9 !6jB5 

A8Q11 ijUBT 

GND 12 n H B8 



SN54ALS', SN54AS' . . . FC PACKAGE 
SN74ALS'. SN74AS' ... FN PACKAGE 
ITOP VIEW) 

□Q CO CO t-J < < 

< < < O u m m 

O U ^ > O 



3 2 1 2B 27 36 



Al ]5 
A2 ]6 
A3 ]7 
NC ]a 
A4 ]9 
A5 ]10 
A6 ]ll 



25[ GBA 
2i[ B1 
23[ B2 
22 [ NC 
21[ B3 
20[ B4 
19[ 65 



12 13 14 15 16 17 18 

r— II— 11^1 T— II— If— I . 

CD o O CD 
< < 2 Z °2 ™ " 

a 

NC - No inlernaL cpnncclion 



description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. Enable GAB and GBA are provided to 
control the transceiver functions. SAB and SBA 
control pins are provided to select vifhether real- 
time or stored data Is transferred. A low input 
level selects real-time data, and a high selects 
stored data. The following examples 
demonstrate the four fundamental bus- 
management functions that can be performed 
with the octal bus transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the Internal D flip-flops by low-to-high transitions 
at the appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and 
SBA are In the real-time transfer mode, it is also possible to store data without using the internal D-type 
flip-flops by simultaneously enabling GAB and GBA. In this configuration each output reinforces Its input. 
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus 
lines will remain at Its last state. 

The - 1 versions of the SN74ALS651 through SN74ALS654 are identical to the standard versions except 
that the recommended maximum Iql Is Increased to 48 milllamperes. There are no -1 versions of the 
SN54ALS651 through SN54ALS654. 

The SNS4' family is characterized for operation over the full military temperature range of - 55 °C to 1 25 °C. 
The SN74' family is characterized for operation from 0°C to 70 °C. 



H 
O 

u 

CO 

< 

Q 

< 
< 
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TYPES SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652 
S^74ALS651 THRU SN74ALS654, SN74AS651, SK74AS652 
OCTAL BUS TRANSCEIVERS AND flEGISTERS 







III' 

, 1 t 1 \ 




f 


1 1 , i ' 
1 1 1 1 ' 

1 1 1 1 ; 



GAB GBA CAB CBA SAB SBA 
t. L X X X L 



GAB GBA CAB CBA SAB SBA 
H H X X L X 



REAL-TIME TRANSFER 
BUS B TO BUS A 



REAL-TIME TRANSFER 
BUS A TO BUS B 




STORAGE FROM TRANSFER 
A AND/OR B STORED DATA 

TO A AND/OR B 



-96 
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TYPES SN54ALS651 THRU SN54ALSB54, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74ASB51, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



FUNCTION TABLE 



INPUTS 



GAS GBA 



CAB CBA SAB SBA 



H ar L H or L 



H or L 



H or L 



X 

H Of L 



X 

H or L 



H or L H or L 



DATA I/O' 



OPERATION OR FUNCTION 



A1 THRU AS 



Input 



^nput 
Input 



Not specilied 
Output 



Output 



Input 



Output 



Bl THRU BB 



Inptii 



Not specified 
Output 



Input 
Input 



Input 



Output 



Output 



■ALSBBI. 'ALS6S3 

Asesi 



Isolation 
Store A and B Data 



Store A, Hold B 
Store A in both registers 



HoM A, Store B 
Store B in both registers 



Real-Time B Data to A Bus 
Stored B Data to A Bus 



Real-Time A Data to B Bus 
Stored A Data to B Bus 



Stored A Data !o B Bus and 
Stored B Data to A Bus 



■ALS652. 'ALSBSA 
■AS652 



Isolation 
Store A and B Data 



Store A, Hold B 
Store A in both registers 



Hold A, Store B 
Store B in both registers 



Real-Time B Data to A Bus 
Stored B Data lo A Bus 



Real-Time A Data to S Bus 
Stored A Data to B Bus 



Stored A Data to B Bus and 
Stored B Data to A Bus 



• Tho data output (uncticns may be onabled o. disabled bv various sionals »t rhe G AB and GBA inputs. Data inpuHunaiDns are olweys enabled, 
bus pins uuiil be stored on every iow-to-high transition on ttie clock inputs. 



logic diagrams (positive logic) 

■ALS651. 'ASBSI. ■ALS653 

121) 



CBA - 
GAB 



U3I 



-D>°- 



1 OF 9 
CHANNELS 




TO 7 OTHER CHANNELS 
Pin numbers shown afo loi JT anil NT packayes. 



■ALS6S2. 'ASeBZ, ■ALS654 



Cbav 



CAB 
SAB 



— 1>-|^ 



1 OF B 
CHANNELS 




TO 7 OTHER CHANNELS 
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TYPES SN54ALSB51 THRU SN54ALS654, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



logic symbols 



'ALS651, 'ASeSl 



■ALSesa. ■AS6B2 




GAd 


1211 




13) 




CBA 
5BA 
CAB 






<.22) 
(11 




SAB 


\2\ 




lAI 




Al- 






A?- 


[51 





ENl IBAI 
f N7 lABf 




r 



1191 



1171 



(1S> 
—♦♦-SB 



-♦VB8 



'ALS664 



A4-#*- 

181 



AH 



I1DI 

ml 



n„A-!222 




r,AB-!3! 


ENi JBA.1 
ENJ lABI 


CBA^iJi 




sa4-ii£! 


G5 


CAB-iU 


>e6 








G? 



>1<] 



IT' 



Ui&) 
-^B5 



lU! 



Pin numbDrs shown aie fof JT and ^JT pockagcs 
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TYPES SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



absolute maximum ratings over operating free-air temperature range [unless otherwise noted) 

Supply voltaga, Vcc ^ ^ 

Input voltage; Control inputs • ^ ^ 

1/0 ports 5.5 V 

Operating free-air temperature range: SN54ALS65 1 , SNB4ALS6 52 - 55 "C to 1 2 5 "C 

SN74ALS6B1,SN74ALS652 0''Cta70°C 

-ee-CtolBO'C 



Storage temperature range 
recommended operating conditions 













SNS4ALS651 
SND4ALaoO^ 


SN74ALS651 

OI^/MALoDO^ 


UNiT 












MIN NOM MAX 


MIN NOM MAX 




Vcc 


Supply voltage 








4.5 5 5.5 


4.5 5 5.B 


V 


V|H 


High-level input voltage 






2 


2 


V 


ViL 


Low^levQl input voltage 






0.8 


0.8 


V 


<0H 


Higti-lovel output current 






-12 


-15 


mA 


IQL 










12 


24 


mA 


Low-level output currant 








48 1 


'cloclt 


Clock frequency 










Mtti 




Pulse duration 




CBA or CAB hiali 






ns 


'w 




CBA or CAB low 










Setup time before CAB* or CBA* 


A or a 






ns 


>h 


Hold time after CAST or CBA" 


A or B 






ns 


Ta 


Operating free 


air temperature 






-SS 125 


70 


"C 


tTha exiandfld condition appliiis if V^q h maimained bfltwean V and 5.25 V. 
Tlio ae-mA limit opplias lor the SN74ALS6B1 -1 and SN74ALSe5Z-1 only. 








electrical characteristics over recommended operating free-air temperature range (unless otherwise noted! 


PARAMETER 


TEST CONDITIONS 


SN54ALS651 
SN54ALSe52 


SN74ALSeE1 
SN74ALS6S2 


UNIT 












MIN TYP* MAX 


MIN TYP J MAX 




V|K 


Vcc = 4.5 V, 




l| = - 1 a mA 


-1.5 


-1.6 


V 






Vcc = 4'5 V to S.S V, 


Iq^j - - 0.4 mA 


VcC-2 


Vcc-2 




VOH 




Vcc = V, 




lOH = -3 ™A 


2.4 3.2 


2.4 3.2 


V 




Vcc = 4.5 V. 




IQH = - 1 Z mA 


2 










Vcc = 4-5 V, 




IqH ^-15 mA 




2 








Vcc = *-5 V, 




iQL = '2 mA 


0.25 0.4 


0.25 0.4 




Vol 




Vcc = *-5 V. 
(fOL - 48 mA for 


fOL - 24 mA 
-1 versions} 




0.35 0.6 


V 




Control inputs 


Vcc = 5.5 V, 




Vi = 7 V 


0.1 


0.1 


mA 


i| 


A or B ports 


Vcc = 5.5 V, 




V| = 5.5 V 


0.1 


0.1 


l|H 


Control inputs 


Vcc = 5-6 V, 




V| = 2.7 V 


20 


20 


I.A 


A or B ports & 




20 


20 




Control inputs 


Vcc = 5.B V, 




V| = 0.4 V 


-0.1 


-0.1 


mA 


i|L 


A or B portsS 




-0.2 


-0.2 




Vcc = 5.5 V, 




Vq = 2.25 V 


-30 -112 


-30 -112 


mA 










Outputs hiffti 


52 


52 






■ALS551 






Outputs low 


57 


57 




'cc 




Vcc = 5.5 V 




Outputs disabled 


58 


SS 


mA 






Outputs high 


60 


GO 




'AL5eG2 






Outputs low 


66 


68 












Outputs disabled 


68 


68 





• Alt typicat vbIubs bib Bl Vqc ^ ~ 25''C 

SFor I/O p>on5. the p{ir4iniot«^s l|H and I|l include the off-slB^e output ciirrent. 

iThe DUtpuT condilion* hove been choseri (o produce a currant ttial cfosoly appraximat'&s ono half of (ho uue shon-cwcuit output currarl, Iqj- 



PRODUCT PREVIEW 

TNt p«B« contalni InformBlion or> n product und«r 
ilav*lo{}fTwit. TaiM kifttruiTHnii r«i«rvM Ih* right to 
chang'B or di|i»C^limj* ihl* piO<hicr withoift noiJca. 
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TYPES SN54ALS651, SN54ALSB52, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



'ALS651 switching charactaftstles (sae Nota 1) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUTI 


Vcc = 4.B V 10 5.B V. 
C|. = SO pF, 

R1 = 500 a. 

fl2 = 500 a. 

Tft = MIN ID MAX 


UNIT 


SNS4ALS6B1 1 SN74ALS6B1 
MIN TVPl MAX MIN TYPt MAX 




^max 










MHi 


'PLH 


CSA or CAB 


A or B 


1 1 


11 


ns 


'PHL 


1 3 


13 


'PLH 


A or B 


B or A 


10 


10 


ns 


'PHL 


12 


12 


'PLH 


S8A or SABJ 
rwilh A or B high) 


A or S 


16 


16 


ns 


'PHL 


16 


16 


'PLH 


SBA or SABt 
[with A or B lowl 


A or B 


15 


15 


ns 


'PHL 


IS 


15 


'P2H 


GBA 




A 


17 


17 


r>s 


'PZL 


20 


20 


'PHZ 


GBA 


A 


to 


10 


ns 


'PLZ 


12 


12 


'PZH 


GAB 


B 


19 


19 


ns 


ipZL 


22 


22 


'PHZ 


GAB 




12 


12 


ns 


'PLZ 1 


B 


14 


14 



'ALS652 switching characteristics (see Note 1) 



PARAMETER 


FROM 
IINPUTI 


TO 
(OUTPUTI 


1 Vcc = 4.S V 10 5.5 V. 
1 Cl = BO pF, 

R1 = SCO n. 

R2 = 500 Q. 

Ta = MIN to MAX 


UNIT 


SNB4ALS652 


SN74ALS652 


MIN TYPt MAX 


MIN TYPT MAX 


^max 










MHz 


'PLK 


CBA or CAB 


A or B 


1 1 


11 


ns 


'PHL 


13 


13 


'PLH 


A or B 


B or A 


8 


8 


ns 


'PHL 


B 


8 


'PLH 


SBA or SAB* 
Iwilh A or B highl 


A or B 


16 


16 


ns 


'PHL 


16 


16 


'PLH 


SBA or SABt 
(with A or B low) 


A or B 


15 


15 


ns 


'PHL 


12 


12 


'PZH 


GBA 


A 


17 


17 


ns 


'PZL 


20 


20 


'PHZ 


GBA 


A 


10 


10 


ns 


'PLZ 


12 


12 


'PZH 


GAB 


B 


19 


19 


ns 


'PZL 


22 


22 


'PHZ 


GAB 


B 


12 


12 


ns 


tPLZ 


14 


14 



tAII typicel values are ai Vqq = 5 V, T;^ ^ 25*C. 
iThese paramatafs arc measured with ihe Iniernal ouiput stata oi tha stoiagD raaistar oppqBfia to that o( the bus input. 
NOTE 1 : For load circuit an(3 voltags wavaforms, s^b page 1-12. 
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TYPES SN54ALS653, SN54ALSB54, SN74ALS653, SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



absolute maxtmum ratings over operating tree-air temperature rangg [unless otherwise noted) 

Supply voltage. Vqq ^ ^ 

Input voltage: All inputs and A I/O ports; ^ 

B I/O ports 5.5 V 

Operatingfrae-airtemparalura range; SN54ALS653,SNS4ALS654 , - 55 "C to 1 25 "C 

SN74ALS653, SN74ALS654 O'CtoTCC 

Storage temperature range - 65 °C to 1 50 "C 









SNE4ALSe53 
5N64Al.SaB4 


SN74ALS6S3 
SN74ALS6S4 


UNIT 








MIN KOM 


MAX 


l\AIN 


NOM MAX 




vcc 


Supply voltage 




4.6 5 


6.5 


4.5 


5 5.5 


V 


V|H 


High-tavol input voltage 




2 


2 


V 


VlL 


Low-level input voltage 




O.B 


0.8 


V 


VOH 


HIgh-lave! output voltage 


A porta 


5.5 


5.5 


V 


lOH 


High-level output current 


B ports 


-12 


-15 


mA 


'OL 


Low-level output current 




12 


24 


mA 






4at 


'clock 


Clock frequency 








fiilHz 




Pulse (Juration 


CBA or CAB tligh 






ns 


tw 


CBA or CAB low 








tsu 


Setup sime before CAST or CBAt 


A or B 






ns 


ih 


Hold time after CABt or CBAt 


A or B 






ns 


Ta 


Operating tree-air temperature 




-55 


125 





70 


°C 



tTha oxtandod condittan applies i( Vcc fnainloinad baiwoen 4.75 V nnd 5.25 V. 
The 4B.mA limh applies (or tha SN74ALS6B3-1 and SN74ALS654-1 only. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise notedl 



PARAMETER 


TEST CONDmONS 


SN54ALSe53 
SN54ALSe54 


SN74ALS6B3 
SN74ALS664 


UNIT 


MIN TYPf MAX 


MIN TVPt MAX 


V|K 


Vcc = 4.5 V, l| = - 18 mA 


-1.5 


-1.5 


V 
V 


VoH 


& ports 


Vcc = ^'^ ^ '0 5.5 V, IQH = -0'4 mA 


Vcc -2 


Vcc-2 


Vcc = V, Iqh = -3 mA 


2.4 3.2 


2.4 3.2 


Vcc = 4,6 V, Iqh = -12 "lA 


2 




Vcc = V, Iqh " " 1 s 




2 


Iqh 


A ports 


Vcc = 4.5 V, Vqh = S.B V 


0.1 


0.1 


mA 






Vcc = 4.5 V, loL = 12 mA 


0.25 0.4 


0.25 0.4 


V 


Vol 


Vcc = 4-7E V, Iql = 24 mA 
UqL = 48 mA for -1 vefsionsj 




0.35 0.5 


i| 


Contra! inputs 


Vqc = B.5 V, V| = 7 V 


0.1 


0.1 


mA 


A or 8 ports 


Vcc = 5-5 V. V| o 5.5 V 


0.1 


0.1 


l|H 


Control inputs 


Vcc = 5-5 V. V| = 2.7 V 


20 


20 


CA 


A or B portal 


20 


20 


||l 


Control inputs 


Vcc = 5-6 V, V| - 0.4 V 


-0.1 


-0.1 


mA 


A or B ports 5 


-0.2 


-0.2 


IqI 


B ports 


Vcc = 5.6 V, Vq = 2.25 V 


-30 -112 


-30 -112 


mA 


Ice 


■ALS653 


Vcc = 5.5 V 


Outputs high 


52 


52 




Outputs low 


67 


57 


Outputs disabled 


53 


5B 


'ALS654 


Outputs high 


60 


60 


Outputs low 


68 


68 


Outputs disabled 


68 


63 



tAII ivptcal valu«8 are at Vqq = 5 
SFor I/O ports, tha paramoiers Ijjh 
IThff oulpui Conditions havo been 



V. Tft = 25''C 

end t|i^ inciudB iho off-siatB output cufrBni+ 
chosan lo produce a currBni thsil ciDtely 8ppraximBt*s 



ono half of the true shon -circuit oulpui curj-eni, Iqs 
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TYPES SN54ALS653, SN74ALS653 

OCTAL BUS TRANSCEIVERS AND REGISTERS 



'ALS653 switching characteristics (see Note 1) 



tAII typical values oie at Vqq >» 5 V. = 25 ^C. 

P='»n'81'!'S msasuiad with ,h, intarnal outpui siatg of the sioraga rigisiBr opposiis lo ihai of the bus input 
WOTE 1 ; For load cifcurt and voltiige wovoforms. saa page 1-12. 

Addhtenal fntorniailon on thsss protJiicis can be abtBined (torn tin factory ai It bacomes avaUabls. 



PARAMETER 


FROM 
j (INPUTl 


TO 

(OUTPOTI 




Vcc = *-5 V to B.6 V, 

Cl = 50 pp. 

Hl = 680 Q, (A outputs) 

R1 = R2 = BOOQ, IB outputJl 

Ta = MIN to MAX 


UNIT 


SNE4ALS653 
MIN TYPT MAX 


SN74ALSe53 
MIN TYPt MAX 












MHz 


tPLH 


CBA 


A 


24 


24 


ns 


IPHL 


15 


15 


'PLH 


CAB 


B 


11 


11 


ns 


IPHL 


13 


13 


«PLH 


A 


B 


10 


10 


ns 


'PHL 


12 


12 


'PLH 


B 


A 


24 


24 


ns 


'PHL 


10 


10 


tPLH 


SBAt 
(with B high) 


A 


2S 


26 


ns 


'PHL 


15 


IS 


'PLH 


SBAt 
(with B low) 


A 


26 


26 


ns 


'PHL 


15 


15 


'PLH 


SAB* 
(with A high) 




a 


16 


16 


ns 


'PHL 


16 


16 


'PLH 


SAB* 
(v/ith A law! 


B 


15 


T5 


ns 


«PHL 


15 


15 


'PLH 
'PHL 


QBA 


A 


24 
17 


24 

1 7 


ns 


'PZH 


GAB 


6 


19 


19 


ns 


'PZL 


22 


22 


'PHZ 


GAB 




12 


12 




'PLZ 


B 


14 


14 


ns 



102 
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TYPES SN54ALS654, SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



'ALS654 switching characteristics (soo Note 1) 









Vcc = ''•6 V to 5.5 V. 










Cl = 50 pF. 






FROM 
(INPUT! 


TO 

(OUTPUT) 


Hi = 680 a. lA oulputal 




PARAMETER 


R1 R2 ^ 500 Q, (B outpUK) 
Ta = MIN to MAX 


UNIT 










5N74ALS6G4 










MIM TVPt MAy 
nfiin 1 1 r 1 (Ti^^yv 


MIN TYPt MAX 




f 










MHj 


ipUH 


CBA 


a' 


24 

£5 


24 


ns 






1 5 


1 5 


^PLH 


CAB 


B 


1 1 


1 1 


ns 




1 3 


1 3 


^PLH 


A 


B 


g 


a 


ns 




g 


g 




B 




24 


24 


ns 


^PHL 


A 


1 


1 




SBAt 


A 


26 


26 


ns 


tpm_ 


(with B high) 


15 


IE 


^PLH 


SBAt 


A 


26 


26 


ns 


^PHL 


(with B low) 


15 


15 




SAB* 


B 


16 


16 


ns 


IPHL 


Iwith A high) 


16 


16 


tpLH 


SABt 


B 


16 


16 


ns 


tpHL 


(with A low) 


12 


12 


'PLH 


GBA 




24 


24 


ns 


'PHL 


A 


17 


17 


tPZH 


GAB 


B 


19 


19 


ns 


tpZL 


22 


22 


tPHZ 


GAB 


B 


12 


12 


ns 


'PLZ 


14 


14 



tAJI lypical values are at VqC ~ ^ ^- = 2 5*^0, 

I These paramplsrs «fa mBSsured with iho intotnaS output state o( iha siorags reoiBter opfwiilB to that of the bus input. 
NOTE 1 : For load circuit and voltage waveforms, sea page 1-12. 

Addttk>n4j Information on thasa products can be obtained from the factory aa It bocomeB avaUable. 
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TYPES SN54AS651, SN54AS652, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



absolute maximum ratings over operating frea-air temperature range (unless otherwise notedt 

Supply voltage, Vqc 7 V 

Input voltage: Control inputs 7 y 

I/O ports g gy 

Operating free-air temperature range: SN54AS651, SNB4AS652 -55°CtO 125°C 

SN74AS651, SN74AS652 0°Cto lO'C 

Storage temperature range -6S°Cto 1 50"C 



recommanded operating conditions 









SN54AS651 


SN74ASe61 










SN54ASe52 


SN74AS852 


UNIT 








mfi riOM MAX 


MIN MOM MAX 




vcc 


Supply voltaga 




4.6 5 5.5 


4.6 5 6.5 


V 


V|H 


High-level ir>pui voltage 




2 


2 


V 


V|L 


Lflw-tevel input voltage 




0.8 


0.8 


V 


Iqh 


High-level output current 




-12 


-15 


mA 


lOL 


Low-level cirtpui current 




48 


64 


mA 


'clock 






75 


90 


MHz 


Pulse duration 


CBA or CAB high 


6 


5 




CBA or CAB taw 


7 


6 


ns 


«su 


Setup time before CAB* or CBA1 


A or B 


7 


6 


ns 




Ho(d tima otter CAB; or CBAI 


A or B 








n& 


Ta 


Operating froe-air temperature 




-55 126 


70 





electrical cliaracteristics over recommended operating free-air temparatura range (unless otherwise noted) 













SN54AS651 


SN74AS6S1 




PARAMETER 




TEST CONDITIONS 


SN54ASB52 


SN74ASS62 


UNIT 












mU TYPT 


MAX 


MIN TYPT 


MAX 




V|K 


Vcc 


= 4.5 V. 


1) = - 1 8 mA 


-1.2 


- 1.2 


V 






Vcc 


= 4.S Vto 5.5 V, 


IqH = - 2 rtiA 


VcC-2 


Vcc -2 








Vcc 


= 4.6 V, 


lOH = - 3 mA 


a.4 3.2 


2.4 3.2 






Vcc 


= 4.6 V. 


IqH = - 1 2 mA 


2 




V 






Vcc 


= 4.5 V, 


'oh - - 1 5 mA 




2 




Vol 




Vcc 


= 4,5 V. 


IqL " ''S 01A 


0.3S 


0.55 








Vcc 


= 4.5 V, 


IQL ^ 64 mA 




0.35 


0.55 


V 


l| 


Control inputs 


Vcc 


= 5.5 V, 


V| = 7 V 


0.1 


0.1 


mA 




A or B pOMs 


Vcc 


= 5.5 V, 


Vj = 5.5 V 


0.1 


0.1 


l|H 


Control inputs 


Vcc 


= 5.6 V, 


V| = 2.7 V 


20 


20 




A or B ports* 


70 


70 


l|L 


Control inputs 


Vcc 


= 5.5 V, 


V| = 0.4 V 


-0.5 


-0.5 


mA 


A or B ports* 


-0.75 


-0.75 




Vcc 


= 5.5 V, 


Vo = 2.25 V 


-30 


-t12 


-30 


-112 


mA 










Outputs high 


1 10 


1S5 


110 


186 






'AS6S1 






Outputs low 


1 20 


196 


120 


19S 




'cc 




Vcc 


' 5.6 V 


Outputs disabled 


130 


196 


130 


195 


mA 




Outputs high 


120 


196 


120 


195 




•AS652 






Outputs law 


130 


211 


130 


211 












Outputs gisebled 


130 


211 


130 


211 





tAfl typical values are at Vcc 6 V. - 25'C 

tFcr I/O ports, iho parametors Ij^ and I|l Include the off-slata oulpyi curronl. 

JTlio oulpui candiiions have ijosn choson 10 produce a currsni ihal closaly appra»iin8tes one hall o) ihs true shorl circuii output current, lo£. 



04 , Texas - 

Instruments 



POST OFFICE BOX 32M12 • DALLAS. TEXAS 7536S 



TYPES SN54AS651, SN54AS652, SN74AS651, SN74ASB52 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



'AS651 switching ciiaracterlstics Isee Note 1) 



PARAMETER 


FHOM 

(INPUTI 


TO 

louTPmi 


Vcc " 4 B V to 5.6 V, 

Cl. = 60 pF. 

Rt ° 500 Q. 

R2 = 500 Q, 

Ta = MIN to MAX 


UNIT 


ari54H909 i 






MIN MAX 








75 


90 


MHz 


'PLH 


CBA or CAB 


A or B 


2 9.5 


2 8.5 


ns 


<PHL 


2 10 


2 S 


'PLH 


A Of B 


B or A 


2 9 


2 8 


ns 


tPHL 


1 8 


1 7 


'PLH 


SB A or SABt 


A or B 


2 12 


2 1 1 


ns 


tpHL 


2 10 


2 9 


tpZH 


GBA 


A 


2 1 1 


2 10 


ns 


tPZL 


3 IB 


3 16 


IPHZ 




A 


2 10 


2 9 


ns 


tpLZ 


Sba 


2 10 


2 9 


'PZH 




B 


3 12 


3 It 


ns 


>PZL 


GAB 


3 20 


3 16 


IPHZ 


GAB 


B 


2 11 


2 10 


ns 


tPLZ 


2 12 


2 1 1 



'AS652 switching ciiaracteristics (see Note 1) 











Vcc = 4.S V to 5.6 V. 














Cl = 50 pF. 






PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT! 




R1 = 500 Q, 
m = 600 3. 
Ta = MIN to MAX 




UNIT 








5A'54AS652 


SN74AS6B2 










MIN 


MAX 


MIN 


MAX 




^max 






75 


90 


MHz 


'PLH 


CBA Of CAB 


A or B 


2 


9.6 


Z 


S.5 


ns 


IPHL 


2 


10 


2 


9 




IPLH 


A or B 


B or A 


2 


1 1 


2 


9 


ns 


tPHL 


1 


8 


1 7 




IPLH 


SBA or SABt 


A Of B 


2 


12 


2 


1 1 


ns 


'PHL 


2 


10 


2 


9 


'PZH 


GBA 




2 


1 1 


2 


10 


ns 


'PZL 


A 


3 


18 


3 16 




IPHZ 


GBA 




2 


to 


2 


9 


ns 


'PHL 


A 


2 


10 


2 


9 




'PZH 


GAB 


B 


3 


12 


3 


1 1 


ns 


'PZL 


3 


20 


3 


18 


'PHZ 


GAB 


B 


2 


1 1 


2 


10 




>PLZ 


2 


12 


2 


11 



tThaae jsaramoiefs are meaatired with the internal ouipui state ol the sioraga rogisler oppoiita to lhat of tha £ius inpyl. 
NOTE 1: For load circuit ar^d voliage wavo'lorms, see page 1-12. 
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TYPES SN54ALS677, SN54ALSB78, SN74ALSG77, SN74ALSB7B 

16-BlT ADDRESS COMPARATORS 



D2661, JUNE 198J-REVISED MARCH 19B4 



• 'ALS677 is a 16-hit Address Comparator with Enable 

• 'ALS678 is a 16-bit Address Comparator with Latch 

• Package Options include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

Tlie 'ALS677 and 'ALS678 address comparators simplify 
addressing of memory boards and/or ottier peripheral devices. 
The four P inputs are normally fiard wired witfi a preprogrammed 
address. An internal decoder determines what input information 
applied to the 16 A inputs must bo low or high to cause a low 
state at the output (Y|. For example, a positive-logic bit combina- 
tion of 01 1 1 (decimal 7) at the P input determines that inputs Al 
through A7 must be low and that inputs AS through A16 must 
be high to cause the output to go low. Equality of the address 
applied at the A inputs to the preprogrammed address is 
indicated by the output being low . 

The 'ALSe?? features an enable input (G). When G is low, the 
device is enabied. When G is high, the device is disabled and the 
output is high regardless of the A and P inputs. The 'ALS678 
features a transparent latch and a latch enable input (CI. When C 
is high, the device is in the transparent mode. When C is low, the 
previous logic state of Y is latched. 

The SN54ALS677 and SN54ALS678 are characterized for 
operation over the full military temperature range of - 55 °C to 
MB^C. The SN54ALS677 and SN74ALS67S are characterized 
for operation from O^C to 70 °C. 



SN54ALS677 , . . JT PACKAGE 
SN74ALS677 . . . .NT PACKAGE 
(TOP VIEWl 

Al □> UnHvcc 
A2ll3 33p5 



AiC" 

abC" 

A?C' 

AloC m 
Al 1 11 



22 

isJP) 
laD PO 

17DA16 

ibIIais 

lb3A14 
n]A13 

lapAii 



SN54ALS677 . 
Srj74ALS677 . 



FH PACKAGE 
FN PACKAGE 



rt M U U. 

< < < Z > |o >- 

/ — l-n-'hr' 



A6 ]) 



LJLJl—ll^l—lLJLJ ^ 
4 3 ? 1 28 37 26 X 

15 36[ P3 

16 M[ pa 



]8 
\ 



n[ PI 
n[ NC 
3l[ PO 
!0[ A16 
161 A1B 



12 13 U 17 18 

f—t^l—,^i-^f-ir-^ . 

o o o " ^ 

< < § ^ < < < 



SNB4ALS67B . . . JT PACKAGE 
SN74ALS67a ... NT PACKAGE 
ITOP VIEWl 

AlClTTT^ 



A2C 
A3C. 
A4 C ■ 
A5 C ' 
A6 Co 
AVC 
AB Cs 
A9 
AlO H II 
Al 1 C 1 



33 ] C 
33 D Y 
21 ] P3 

30 ] Pa 

is] PI 
18 II PC 
17I|A16 
16!]AI5 
16I1A14 
4 3a13 



GND UI2 uQ ai; 
SNE4ALS678 . . . FH PACKAGE 
SN74ALS678 . . . FN PACKAGE 
ITOP VIEWl 



< < < z > u > 



A4 ]S 

A5 ]e 

A6 i' 

NC ]0 

A7 ]3 

A8 ]lO 

A9 ]11 



25[ P3 
2<[ P2 
33[ PI 
32[ NC 
31[ PO 
70[ A 1 6 
19[ A15 



o Q o *^ ■ 
— ^ z - 
4 < c < <I 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS67B 
16-BIT ADDRESS COMPARATORS 



FUNCTION TABLE 



'ALS677 


'ALS678 










mPUTS COMMON TO 'ALSS?? AND 'ALSBTB 


OUTPUT 


G 


c 


P3 


P2 


PI 


PO 


A1 


A2 


A3 


A4 




_A6_ 




A8 


A9 A10A11 A12A13A14A15A16 


¥ 


L 


H 


L 


L 


L 


L 








1^ 






H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


L 


H 












H 


H 


H 


H 


|-| 


^ 


1^ 


1^ 


H 


^ 


^ 


U 


L 


H 


I 


L 


H 


L 


L 


L 


H 


H 




H 


l-l 


l-l 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 




^_ 


L 
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H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 










H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 




[_ 












H 








H 


H 


H 


H 


H 


I 


L 


H 


L 


H 


H 


L 


L 


I. 


1^ 


L 






H 


^ 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


K 


L 


L 


L 


L 


L 




L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 


l- 


L 


L 


L 


L 


L 


L 




L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


t 


L 


H 


H 


L 


L 


H 


L 


L 


L 


L 


L 




L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


K 
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L 
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L 


L 
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L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


1. 


L 


H 


H 


L 


H 


H 


L 


L 


L 


L 
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L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


U 


L 
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L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


L 




L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


t. 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 




L 


L 


L 


L 


L 


L 


L 


I 


H 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 




L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


I. 


H 


All other combinations 


H 


H 


















'ALSB77 


Any combination 
















H 




L 
















•ALS678 


Any combination 
















Lalchod 



2 



logic symbois 



> 
I- 

> 
z 

> 

o 

55 
a 
c 

^ 



tiai 

(2tJ 



Alt' 

A13 
Aid. 
A15 
A1G 



'ALS677 





lADonEsscoupi 


EN 






1 






















} 


P 2 








P> 3 
















P> * 






Z1 


4. 






z? 


P G 






23 


6 






ZA 


B' 






T 






zs 


7- 






Zfi 


Pt> a 

a- 






27 


P> 9- 






ZB 


9 












Z9 


10 






ZlO 


p 1 1 

!!■ 






£11 










12' 






p J ly 






m 


T3- 






714 


P J. U' 
14- 






ZIS 


f - 15 






ZIS 










1£- 





'ALS678 



(231 


C20 








P.- 1- 






P -■ ?■ 






P 




Z1 


3 

4- 
4- 




Z2 


6- 




73 


fi. 
0- 


*._!d!_ 


Z4 






ZS 


P-' 7- 




t- 




Z6 


P;- a- 




a- 


Z7 


Pj g' 




78 
Z3 


9- 


A.-i?!- 


p. 10- 

\o- 




£10 
Zll 


p.-n- 
11- 

P:' 12 




Z12 


13! 






13 - 


Zi3 


13 - 


Ai.-!:=!- 

AlS-™_ 


ZU 
ZIG 


P 14 - 
P - Id- • 


AlS-Jil!- 


ZIB 


16. . 



260 



Pin numbers shown gr? for JT flnCf NT packages. 
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logic diagrams (positive logic) 



'ALS677 



'ALS678 




50 




— I 





U 

o 

< 

o 
< 

CO 
< 



Pin numbcirs sliown ara for JT and NT pDctLages. 
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absolute maximum ratings over operating frea-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage , -j ^ 

Operating free-air temperature range: SN54ALS677, SM54AL5678 - 55 "C to 1 25 "C 

SN74A1.S677, SrM74ALS67a 0°Cto70°C 

Storage temperaiure range . , , . - 65 "C to 1 50°C 



recommended operating conditions 





SNS4ALS677 
SNB4ALS67a 


SN74ALS677 
SN74ALS678 


UNIT 


MIM NOM MAX 


MIN NOM MAX 


Vcc Supply voltage 


4.5 5 5.5 


4.5 5 5.5 


V 


High-level inpul voltage 


2 


2 


V 


V|(_ Low-level input voltage 


0.8 


0.8 


V 


Iqh High-level output current 


- 1 


-2,6 


niA 


IqL Low-level output current 


12 


24 


mA 


Ta Operating free-aif temperature 


-55 125 


70 


"C 



electrical characteristics over recommended operating free-air temperature range (untess otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SNS4ALS677 
SNS4ALS67a 


1 SN74ALS677 
SN74ALS678 


UNIT 


MIN TYPl MAX 


MiN TYP' MAX 


V|K 


Vcc = 1,5 V. I| = -18 mA 


- 1,5 


- 1,5 


V 


VOH 


Vcc = 4.5 V 10 5.5 V. Iqh = -0.4 mA 




Vcc 2 


V 


Vcc = V, Iqh = - 1 mA 


2,4 3,3 




Vcc = ''■5 V, Iqh ' -2,8 mA 




2,4 3.2 


Vol 


Vcc = S V. Iql = 12 mA 


0,25 0,4 


0.2s 0,4 


V 


Vcc = '•■5 V. iQt. = 24 mA 




0.35 0.5 


l| 


Vcc = 5,5 V. V| = 7 V 


0,1 


0.1 


mA 


■iK 


Vcc = ^-5 V. V| = 2.7 V 


20 


20 


|.A 


l|L 


Vcc = 5,5 V. V| = 0.4 V 


-0,1 


-0.1 


mA 


lo- 


Vcc = 5,5 V. Vq = 2.25 V 


-30 -112 


-30 -112 


mA 


■ALS677 
*C€ ^ 


Vcc - 5,5 V 


21 33 


21 33 


.A 


'''' 'ALS678 


21 35 


21 35 



'AH tvpical values are al VqQ - 5 V, T^ - 2&"C. 

'The output cdncdilons tiavE been chosen to piaduco a current that closelv apptoxiraans nno holl ol the true shon-circun output current. I| 



10 



Texas 
Instruments 

POST OFFICE BOX 225013 • DALLAS, TEXAS !5!65 



TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS67B 

IB-BIT ADDRESS COMPARATORS 



'ALS677 switching characteristics (see Note 1) 











Vcc = 4-5 V to 5,5 V, 














Cl = 60 pf. 








PARAMETER 


FROM 
(INPUT) 


TO 
[OUTPUTI 




RL = 500 SI, 

Ta = MIN 10 MAX 




UNIT 








SN54ALS677 


SN74ALS677 










MIN 


MAX 


MIN MAX 




"PLH 


Any P 


Y 


4 


28 




4 


25 


ns 


'PHL 


8 


40 




8 


35 


'PLH 


Any A 


Y 


5 


26 




5 


22 


ns 


'PHL 


5 


40 




5 


35 


'PLH 


G 


Y 


3 


IB 




3 


13 


ns 


'PHL 


S 


30 




s 


25 



'ALS678 switching characteristics (see Note 1) 











Vcc =° V 10 5,5 V. 






PARAMETER 


FROM 
IIWPUTl 


TO 

lOUTPUT) 




Cl = 50 pF, 

Rl = 500 a, 

Ta = MIN to MAX 




UNIT 








$Ng4ALSG7B 


SN74ALS678 










MIN 


MAX 


MIN 


MAX 




'PLH 


Any P 




6 27 




6 


22 


ns 


'PHL 


y 


10 


52 




10 


43 


'PLH 


Any A 


V 


5 


25 




5 


21 


ns 


'PHL 


5 


40 




5 


35 


'PLH 


C 




3 


25 




3 


20 


ns 


'PHL 


Y 


15 


54 




15 


48 



NOTE 1 ; For load ctfcuit and voitage wavotorms. see page 1-12 of the TTL Dala Book. Volume 3, 
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TYPICAL APPLICATION INFORMATION 

The 'ALSG77 and 'ALS678 can be wired to recognize any one of 2^ - 1 addresses. The number of "lows" in the address 
determines the Input pattern for the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 1 6-bit system address is: 

A1B A14 A13 A12 All AlO A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 
HHLLHHLLHHLLHHHH 

Since the address contains 6 lows and 1 highs, the following connections are made: 

P3 to V, P2 to Vcc. PI <o Vcc. and PO to V. 

System address lines A1 3, A 1 2, A9, AS, A5, and A4 to comparator inputs A1 through A6 in any convenient order. 
The remaining ten system address lines to comparatof inputs A7 through A16 in any corvvenient order. 
The output provides an active-low enabling signal. 

The following circuit is a modulo-N synchronous counter. The 'ALSl 63 is connected lo provide a low-level clear signal when 
N = FEFF16. 



4 

■ALSl 63 



CTR 16 




IR 




>C1.', 







, 7 




8 


9 


1 S 



8 



15 12 8 
FEFF16 - HHHH HHHL HHHH HHHH 



vcc- 



ADDRESS 
COMP 



} 



MAX COUNT 



MOOULO N SYNCHRONOUS COUNTER 
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D2661, JUNE I9B2-REVISED MARCH 1BB4 



• 'ALS679 is a 12-Bit Address Comparator With Enable 

• 'ALS680 is a 12-Bit Address Comparator Witli Latch 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

The 'AUS679 and 'ALSSaO address compaotors simplify 
addressing ot memory beards and/or other periphDral devices. 
The four P inputs are normally hard wired with a preprogrammed 
address. An internai decoder determines what input information 
applied to the 1 2 A inputs must be low or high to cause a low 
stale at the output lY). For example, a positive-logic bit 
combination of 01 1 1 Idecimal 71 at the P input determines that 
inputs A1 through A7 must be tow and that inputs AS through 
A1 2 must be high to cause the output to go low. Equality of the 
address applied at the A inputs to the preprogrammQd address is 
indicated by the output being low. 

The 'ALS679 features an enable input (Gl. When G is low, the 
device is enabled. When G is high, the device is disabled and the 
output is high regardless of the A and P inputs. The 'ALSeSO 
features a transparent latch and a latch enable input (CI. When C 
is high, the device is in the transparent mode. When C is low, the 
previous logical state of Y is latched. 

The SN54ALS679 and SN54ALS680 are characterized for 
operation over the full military temperature of -55°C to 
1 25 °C. The SN74ALS679 and SN74AL5680 are characterized 
for operation from 0'>C to 70 °C. 



SN54ALS679 ... J PACKAGE 
SN74ALS679 . . . N PACKAGE 
(TOP VIEW) 

A1 Hi U2on Vcc 

A2C= '3 3 5 




SN54ALS679 . . . FH PACKAGE 
SN74ALS679 ... FN PACKAGE 
(TOP VJEW( 



A4 ] 4 
AS ] 5 
A8 ]6 
A7 JT 
AS ]b 



P3 
16(JP2 
PI 
PO 



9 10 It II 13 
f— 1 r-1 r-1 ri m 
cn Q o ■- CM 
< 2 ■- ^ ^ 
15 < < < 



SN54ALS6B0 ... J PACKAGE 
SN74ALS680 . . . N PACKAGE 
ITOP VIEWI 
Al Ql Ujop Vcc 



AS C 2 
A3 1^ 3 
At f 4 
A5 C 5 
A6 Cs 
A7 £ 7 

Aa Ca 

A9 

and 



\0 



19 3 c 

18 H Y 
I'D P3 
16 H P2 
is] PI 
nO PO 
IJ] At2 
12] A1 1 
n] A'O 







A4 




AB 




A6 




A7 


)' 


AB 


]8 



SN54ALS680 . . . FH PACKAGE 
SN74ALS680 ... FN PACKAGE 
(TOP VJEWl 

u 

n M •- u 
< < < > o 

3 J 1 so IS \ 

18[ Y 
"[ P3 
16 [ P2 
'5[ PI 
14 [ PO 
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FUNCTION TABLE 



> 

CO 

> 

o 
> 

o 

73 

o 
c 

CO 



'ALS67g 


'ALSSSO 


INPUTS COMMOK TO 'ALS679 AND 'ALSBBO 


" 

OUTPUT 


G 




C 




P3 


P2 


PI 


PO 


A1 


AZ 


A3 


A4 AS 


A6 


A7 


A8 


A9 


A10A11 A12 


Y 


I 




H 




L 


L 


L 


L 


H 


H 


H 


M 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 




H 




L 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 




H 




L 


L 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 




H 


H 


L 


L 




H 




L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 




^ 


H 


L 


L 




H 




L 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 




H 




L 


H 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 




H 




L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


L 


L 




H 




L 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 




H 




H 


L 


L 


I 


U 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 




H 




H 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


K 


L 


L 




H 




H 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 






H 




H 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


;;i:j::L • 




H.: 




.H 


H 




L 




L 


L 


L 


■ I, 


I 


t 




i. 


L ■ 


H 


H : 


■ H' 


i .1" 


.1'. 








; W ■ 




, 


H: 




L,_ 


H- 


y'k 














I . 


:U:v 


:),■:■ 












:::S::;:;i;SS;: 










'M 




H 




: i:' 


<m 


M 




Wit: 


I 




1. 


k\ 


L 










L* 




L 


H 


H 


H 


H 


H 


L 


L 


L 


L 


I 


L 


L 


L 


L 


L 


L 


L 




L 




L 


H 


All other combinations 


H 


H 




'ALS679: Any combination 


H 




L 


'ALS6S0: Any combination 


Latched 



logic symbols 




, 121 



M 
A5 


(5) 


A6 


IE) 



A7- 
AS- 



A12 - 



■ALS679 







lAOOFIESS CQMPI 


EN 


IP itiumnj * 12.13.141 




P> 1- 


■ "1 








1- 






J 


P P 


i 2- 
2 1 


■ .1 








■ 3 ■ 
3- 


■1 




Zl 


P 


;- 4 ■ 


'1 




Z2 




4 . 






P 


. 5 . 


'1 




Z3 




5 • 






24 


P 


.• 6- 
E ' 


• -1 




25 


P 


7- 


•1 




26 




J ■ 






P 


^ 3 • 


= 1 




27 




8 ■ 






28 


P 


J 9- 
9 ■ 


= 1 




29 


P 


. lO. 


■1 




210 




10- 






P 


- 11- 


•1 




211 




11 ■ 






212 


P 


.1 12- 
12- 


. '^ 





'ALS680 



. il9lr^ (^20 IPa"umt(l# 
. 114) 



A4 
A5 


IS) 


Ae 


lEI 



(ADDRESS COUPj 
2.13.141 




210 
Zll 



7 

PS e 



10 
Psii 
11 

[> 124- 



' The three shaded rows o1 the lunctiQn table sl^owv combinations that wgkird norrnally not be used in address Cdmperaior eppljcetions. The IO{]ic svmbols nbove 
are r>ot valid 'or iheta comb^natrans in which P - 12.13. and 14- IF symbols valid lor all corrrbinalions are required, startioa witti ttio louflh Excluslvo-OR trofn 
the bottom, change P > 9 10 P = 3... 1 1 H 3...1 5, P > 10 to P ^ 10/1 1/14/15. and P > 11 to P ^ 11/15. 
Pin numbers shown are for J and N paokagea- 
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logic diagrams (positive iogic) 

'ALS680 



a L> 



..j^ 1 




Pin iiumbArt shown ara for J and N p&ckaga$. 



'ALS679 





co 
I- 

3 
u 

O 

< 

Q 
2 
< 

CO 

< 
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absolute maximum ratings ovar operating fres-air temperature range [unless otherwise noted) 



Supply voltage, Vcc 7V 

Inpu! voltage 7 V 

Operating free-air temperature range: SN54ALS679, SN54ALS6eO - 55 °C to 1 25 "C 

SM74ALS679,SN74ALS680 O^CtoTO-C 

Storage temperature range - 6 5 °C to 1 50 °C 



recommended operating conditions 







SN54ALS679 


SrW74ALS673 








SN54ALS680 


SN74ALSES0 


UNrr 






MIN 


NOM 


MAX 


MIN 


NOM MAX 




Vcc 


Supply voUage 


4.5 


5 


5.5 


4,5 


S 6.5 


V 


V|H 


High-level input voltage 


2 


2 


V 


V|L 


Low-level input voltage 


0.8 


0.6 


V 


Iqh 


High-levGl output current 


- 1 


-2.6 


mA 


lOL 


Low-level output current 


12 


24 


mA 


Ta 


Opefatif>g free-air temperature 


-66 




125 





70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 







1 








SNB4ALS679 


SN74ALS679 




PARAMETER 






TEST CONDITiONS 


SN54ALS6eO 


SN74ALS6aO 


UNIT 














MIN T¥P' 


MAX 


MIN TVP' 


MAX 






Vcc 




4.5 V, 


l| - - 18 mA 


- 1.5 


- 1.5 


V 






Vcc 




4.5 V to 5.6 V, 


Iqh - -0.4 mA 


Vcc-2 


Vcc-2 




VOH 




Vcc 




4.5 V, 


Iqh = 


2.4 3-3 




V 






Vcc 




4.5 V. 


Iqh ' -2-6 mA 




2.4 3.2 




Vol 


Vcc 




4.5 V. 


IqL - '2 mA 


0.25 


0.4 


0.25 


0.4 




Vcc 




4.6 V. 


IqL = 24 mA 




0,35 


0.5 


V 


l| 


Vcc 




5.5 V. 


V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc 




5.6 V. 


V| = 2.7 V 


20 


20 


jjA 


l|L 


Vcc 




S.5 V, 


V| = 0.4 V 


-0.1 


-0.1 


mA 


lo' 


Vcc 




5.5 V. 


Vq = 2.25 V 


-30 


-112 


-30 


- 1 12 


mA 


Ice 


'ALS679 


Vcc 




5.5 V 




17 


28 


17 


26 


mA 1 


'ALSBBO 






18 


27 


18 27 



^AlL typical values ate at Vcc ^ 5 V, = ZS^'C. 

*Tho output conditions have Ijecn ctiosen to produce a cufrsnt tiiai ctoselv app'OKitnates cno half ol the true stioti. circuit output cuffent, iQg, 
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'ALS679 switching characteristics (see Note II 



PARAMETER 


FROM 
(INPUT) 


TO 
tOUTPUTI 


Vcc = '*.5 V to 5.5 V, 

Cl = 50 pF, 

HL = 500 11. 

Tfi, ^ MIN to MAX 


UNIT 


SN54AI.S679 


SN74ALS679 


MIN MAX 


MIN MAX 


tPLH 


Any P 


Y 


4 28 


4 25 


ns 


"PHL 


8 40 


8 35 


IPLH 


Any A 


Y 


S 26 


5 22 


n& 


'PHL 


B 35 


5 30 


'PLH 


G 


Y 


3 15 


3 13 


ns 


'PHL 


5 30 


6 25 



'ALS680 switching characteristics (see IMole 1) 











Vcc = 4-5 V to 5.5 V 














Cl " 50 pF 








PARAMETER 


FROM 

(INPUT) 


TO 

(OUTPUTI 




Rl = 500 a 

Tft = MIN to MAX 




UNIT 








SN54ALS68Q 


SN74ALS680 










MIN 


MAX 


MIN 


MAX 




'PLH 


Any P 


Y 


6 


27 


6 22 


ns 


'PHL 


10 


43 




10 


38 


ns 


'PLH 


Any A 


Y 


5 


25 




5 


21 


ns 


'PHL 




5 


28 




5 


25 


'PLH 


C 


Y 


3 


25 




3 


20 


ns 


'PHL 




1 5 


48 




15 


42 



NOTE 1: For load crrcuit and votiatje wawBlOfma. SCO page 1-12 of the TTL Data Book, Volume 3. 
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TYPES SN54ALS679, SN54ALSBaO, SN74ALS679, SN74ALS680 
12-BfT ADDRESS COMPARATORS 



TYPICAL APPLICATION INFORMATION 

The 'ALS679 and 'ALSSSO can be wired to recognize any one of 2^2 addresses, The number of "lows" in the address 
determines the input pattern fof the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 12-bit system address is: 



All AtO A9 AB A7 A6 A5 A4 A3 A2 A1 AO 
HHLLHHLLHHHH 



Since She address contains 4 lows and 8 highs, the following connections are made: 
P3 to V, P2 to Vcc- PI to V, and PO to V. 

System address tines AS, AS. A5, and A4 to comparator inputs A1 through A4 in any convenient order. 
The refnaining eight system address lines to comparator inputs A 5 through A1 2 in any convenient order. 
The output provides an active-low enabling signal. 

The following circuit is a register bank decoder that examines the 1 4 most significant bits lAO through A1 3) of a 20-bit ad- 
dress to select banks corresponding to the hex addresses 1 0000. 1 0040, 1 0080, and 1 OOCO. 



SYSTEM 
ADDRESS 
LIMES 
AO (MSBl 
TO A19 



Aa. . .A2 



A4. . .All 
A3 



A13 



vcc- 



11 



'ALS679 




ADDRESS 
COMP 


EN 











> 


3 


P 

IP= 111 








4 


8 


12 


IS 


10000,6 - 


LLLH 


LLLL 


LLLL 


LLLL 


LLLL 


10040^g ' 


LLLH 


LLLL 


LLLL 


LHLL 


LLLL 


10080x6 ' 


LLLH 


LLLL 


LLLL 


HLLL 


LLLL 


lOOCDie - 


LLLH 


LLLL 


LLLL 


HHLL 


LLLL 



-fi- 
-ff^ 




64 X N-BIT 
REGISTERS 



-/f ^ 



REGISTER BANK DECODER 
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



D2261. DECEMBER 1983-REVISED FEBRUARY 1984 



Opan-CollBctor Outputs Drive Bus Lines or 
Buffer jVlamory Address Registers 

Eliminates the Need for 3-Stata Overlap 
Protection 

P-N-P Inputs Reduce DC Loading 

Depsrrdable Texas Instruments Quality and 
ReUBbility 



• Open-Collector Versions of 'AS2^0, ■AS241 
description 

These octal bus transceivers are designed specificaity 
to improve both the performance and density of 
three-state memory address drivers, cfocit drivers, 
and bus-oriented receivers and transmitters by 
eliminating the need for three-state overlap pfoiec- 
tion. The designer has a choice of selected combina- 
tions of inverting and noninverting outputs, sym- 
metrical G (active-low output control! inputs, and 
complementary G and G inputs. These devices 
feature high fan-out and improved fan-in. 

The SN54' family is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74' family is characterized for opera- 
tion from O'C to 70 "C. 



SN54AS' ... J PACKAGE 
SN74AS' . . . N PACKAGE 
ITOP VIEWI 



1 At C 
2Y4 Q 
lAZC 
2Y3 C 
1A3 
2Y2 H 
1A4 
2Y1 Cl 



X7 



1 Vcc 
1 2G/2G- 
1 Yl 
2A4 
1Y2 
2A3 
1 Y3 
2A2 
1 Y4 
3 2A1 



SN54AS' . . . FH PACKAGE 
SN74AS' ... FN PACKAGE 
(TOP VIEW) 

CD 

> < lU UH3 
(M ^ .- > CN 



1A2 ]1 
2Y3 ] 5 



1A3 
2Y2 
1A4 



3 2 1 30 iy 



]8 



ia[ 1Y1 

17 [ 2A4 
IG [ 1 Y2 
15 [ 2A3 
14 [ 1Y3 



3 10 1112 13 
1— < I— 1 (— 1 1— 1 1— I y 
^ Q ■- ^ IN 
>- Z < > < 

CN (J CM CM 

•25 (or 'ASTSe or 2G lor 'ASTS? 



J. CDpvriytit & 1933 IJY Texas jnstiumHnts Incorporated 
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



logic symbols 



'AS7S6 



1A1 
lAI • 
1A3 ■ 
1A4 . 



?a; ■ 
2AA ■ 



in 


in 




<2I 




111 


^ ngg 


— 


lEI 


^ 1141 




jBI 

1191 




^ nil 




191 

^ I'l 




EN 

3 .- r 


ini 


> o 


(131 




1151 


_^ (5) 








13) 



in 

1Y2 
1Y3 
1V4 



IV 1 
JV4 



1A1 - 
1A2 
1A3 

1A4 



?A1 
JA2 
3A3 
?A4 



111 ^ 


EN 

T r 


IIBI 
116) 


121 




14) 




IE) 


(141 
1121 




l«l 




(191 

nil 


191 




EN 


t- Q 


1131 


17) 




1151 


151 




nil 




(31 









TYZ 
1V3 
TV'S 



ZYI 



> 
CO 
> 

z 
o 

> 

CO 

g 

3D 

o 
c 

H 

CO 



logic diagrams (positive toglcl 

■AS756 

'=M> — 





Pin numbers sho^n Me lor J and N ptckages. 



'AS757 
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN COLLECTOR OUTPUTS 



absolute maximum ratings over operating frae-air temperature range (unless otherwise noted) 

Supply voltaga, VcC ^ ^ 

Input voltage 7 V 

Ofl-state output voltaga 7 V 

Operating free-airtemperature range: SNB4AS756,SN54AS757 -55°Cto 1 25°C 

SN74AS756, SN74AS757 0°Cto 70°C 

Storage temperature range - 65 °C to 1 50°C 



recommended operating conditions 







SN54AS756 


SN74AS766 








SN54AS757 


SN74AS757 


UNIT 






MIN NOM 


MAX 


MIN 


NOM MAX 




Vcc 


Supply voltage 


4.5 5 


5.5 


4,5 


5 5.6 


V 


V|H 


Hfgh-level input voltage 


2 


2 


V 


V|L 


Low^levfll input voltage 


0.8 


0.8 


V 


Vqh 


High-level output voltage 


5.5 


6.6 


V 


lOL 


Low-level output current 


48 


64 


mA 


Ta 


Operating free-air temperature 


-55 


125 





70 


"C 



etectrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54AS756 
SNS4AS757 


SN74AS7S6 
SN74AS757 


UNIT 


MIN TYP1 MAX 


MIN TYP' MAX 


V|K 


Vcc = 4.5 V, l[ = - IB mA 


- 1.2 


- 1.2 


V 


'oh 


Vcc = 4.5 V. Vqh = 6'^ V 


0.1 


0.1 


mA 


Vol 


Vcc = 4.5 V. Iql = 48 mA 


0.S5 




V 


Vcc = 4-5 V. loL = 64 mA 




0.55 


ii 


Vcc = 5.5 V. V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = 5.5 V, V| = 2.7 V 


20 


20 


yA 


'IL 


'AS757 

A inputs only 


Vcc = 5.5 V, V| = 0.4 V 


- 1 


-1 


mA 


All other 


-0.5 


-0.5 


Ice 


'AS756 


Vcc = 5.5 V 


Output high 


9 15 


9 15 


mA 


Output low 


51 BO 


51 80 


•AS757 


Output high 


21 33 


21 33 


Output low 


61 95 


61 95 



All typical values aro ill Vq^ ^ 5 V. T4 ^ 25 °C. 
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TYPES SN54AS756, SN54AS757, SN74AS756. S^74AS757 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



'AS756 switching characteristics (see Note 1) 



PARAMETER 


FROM 

(input: 


TO 
{OUTPUTI 


Vcc = 4.S V to 5,5 V, 
Ct. = 50 pF, 

Rt = soo n, 

Ta ■= WIN to MA)t 


UNIT 


SN54AS7S6 


SN74AS7S6 


MIN MAX 


NIIN MAX 


tPLH 


A 


Y 


3 20 


3 19 


ns 


'PHL 


1 7 


1 6 


'PLH 


G 


Y 


3 22 


3 19.5 


ns 


'PHL 


1 8.5 


1 7,5 



'AS757 switching characteristics (see Note II 



PARAMETER 


FROM 
(INPUTI 


TO 
(OUTPUTI 


Vcc = *-5 V to 5.5 V, 

Ci = SO pF, 

RL = BOO n, 

Ta = MIN to MAX 


UNIT 


SN54AS7S7 


SN74AS757 


MIN MAX 


MiN MAX 


<PLH 


A 


Y 


3 19.5 


3 18.8 


ns 


'PHL 


I 7 


1 6 


'PLH 


IQ 


Y 


3 21 


3 20 


ns 


•PHL 


1 a 


1 7 


'PLH 


2G 


Y 


3 22.5 


3 21 




'PHL 


1 8.5 


1 7,5 



WOTE I: For load ciicuit and vottago wavelofms, see page 1-12 of the TTL Da:a BooJt, Volume 3. 
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TYPES SS54AS758, SN54AS759, SN74AS75B, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



DECEMBER 1983 - REVISED FEBRUARY 1984 



2-Way Asynchronous Communication 
Between Data Buses 

• P-N-P Inputs Reduce Loading 

• Dependable Texas Instruments Quality and 
Reliability 

• Open-Collector Versions of ■AS242, ■AS243 
description 

These four-data-line transceivers are designed for 
asynchronous two-way communications belwean 
data buses. 

The SN54' family is charactsrized for operation over 
the full military temperature range of -55°C to 
1 25°C. Tfie SN74' family is chafactarized for opera- 
tion from 0°C to 70 "C. 



logic symbol 



GBA ' 
CAB . 



1131 


'AS7B8 




ENl 
EN2 


(til 


111 




in ^ 

-n 

151 . 


01 < 

|> ?£> 


110) 




I'll 

IBI 


■rL 

(61 _ 











■AS759 



GBA 
ijAB 



(131 

"1 r-^ 


ENl 
EN! 

^ r 


131 


t) 1 <i 


TT 

161 ^ 













191 



logic diagrams (positive logic) 

■AS75e 




(131 
GBA GAS 




SNS4' ... J PACKAGE 
SN74' . . , N PACKAGE 
(TOP VIEWI 



gabC 




Ul4 


D Vcc 


NC C 


2 


13 


1 GBA 


A1 C 


3 


12 


2 NC 


A2 C 


4 


1 1 


:bi 


A3 C 


5 


10 


H 82 


A4 C 


6 


9 


U 83 


GND C 




8 


DB4 



SN54' . . . FH PACKAGE 
SIM74' ... FN PACKAGE 
(TOP VIEWf 

HI (J < 
U <t O U CD 
2 lej Z > (3 



NC ]7 
A3 ]8 



A1 
MC 
A2 



3 2 I 20 I'J \ 



NC 
17[1nC 



16 [ 
15[ 



9 10 1112 13 
s I— 1 1—11—1 r-i 1—1 

D (J ^ 

< ^ 2 m m 
<3 

NC-Nci Internal conneclion 



FUNCTION TABLE 



Bl 
NC 
B2 



INPUTS 


'AS758 


■AS759 


GAB GBA 


L L 


A to B 


A to B 


H H 


B to A 


B to A 


H L 


Isolation 


Isolation 


L K 


Latch A and B 
IA = B) 


Latch A and B 
(A = BI 



Pin numbars shown ace fcf J Hnd N pacXagas, 



m, Capyrighi -S! 1983 bv Texas Insiiumems Inuarporaied 

Texas 2-1 
Instruments 

POST OFFICE BO)C 325013 • DALLAS, TEXAS 75?65 



TYPES SN54AS758, SN54AS759, SN74AS758, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



absalute maximum ratings over opBrating frae-air temperature range (unless otherwise noted) 



Supply voltage, Vcc 7V 

Input voltage: All inputs and I/O ports 7 \/ 

Operating f tee-air temperature range: SN54AS75e, SN54AS759 -55°Cto125''C 

SN74AS758, SN74AS759 a°Cto70=C 

Storage terriperature range , - 6 5 °C to 1 50 ''C 



recommended operating conditions 





Srii64AS758 
SN54AS759 


Sri|74AS758 
SN74AS7S9 


UNIT 


MIN NOM MAX 


MIN NOM MAX 




Vcc Supply voltage 


4.5 5 5.5 


4.5 5 5.5 


V 


V|H Hlgh-ieve^ input voltage 


2 


2 


V 


V|L Low-level input voltage 


0.8 


O.B 


V 


VOH High-level output voltage 


5.5 


5.5 


V 


lOL Low-level output current 


48 


64 


mA 


T"A Operating tree-air temperature 


-55 125 


70 


•c 


electrical characteristics c 


ver recommended operating free-air temperature range (unless otherwise n 


oted) 


PARAMETER 


TEST CONDITIONS 


SN54AS76a 
SN54AS759 


SN74AS75S 
SN74AS759 


UNIT 


MIN TYP' MAX 


MIN TYP' MAX 


V|K 


Vcc = 4.5 V. I| =s -18 mA 


- 1,2 


- 1,2 


V 


lOH 


Vcc = ^-S V, Vqh = 5.5 V 


0.1 


0.1 


mA 


Vni 


Vcc = *.5 V. loL = 43 mA 


0.55 




V 






Vcc = '' 5 V, Iql = 64 mA 




0,55 


ll 


Control inputs 


Vcc = 5.5 V. V| = 7 V 


0.1 


0.1 


mA 


A Of B ports 


Vcc = 5.5 V, V| = 5.5 V 


0.1 


0.1 


l|H 


Control inputs 


Vcc = 5.5 V, 




20 


20 


J.A 


A or B pons 


Vi = 2,7 V 


50 


50 


l|L 


Control inputs 


Vcc = 6-5 V, 




-O.S 


-0.5 


mA 


■AS7S8 A or B ports* 


V| = 0.4 V 


-0.5 


-0.5 


■AS759 A or B ports' 




- 1 


- 1 


Ice 


'AS758 


Vcc = S.S V 


Outputs t^igt^ 


17 27 


17 27 


mA 


Outputs Jow 


38 60 


38 60 


'AS759 


Outputs high 


27 43 


27 43 


Outputs low 


47 74 


47 74 



All typical viilues Bie at Vqc ^ 5 V, T/^ « 25*0. 

For I/O po^ts, tho paramcttiia l|,f^ and I|l ir^clude thu off slate output current. 
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TYPES SN54AS758, SN54AS7S9, SN74AS75B, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



'AS758 switching characteristics (see Note 1) 



PARftMETEB 


FROM 
IINPUT) 


TO 
(OUTPUTI 


Vcc = * B V to 5.5 V, 

Cu = 50 pF, 

RL = BOO n, 

Ta = MIN to MAX 


UNIT 


SN54AS75a 


SN74AS758 


MIN MAX 


MIN MAX 


IPLH 


A or B 


B or A 


3 20.5 


3 19.5 


ns 


'PHL 


1 7 


1 6 


IPLH 


GBA 


A 


3 22 


3 19.5 


ns 


IPHL 


1 8.5 


1 7.5 


tPLH 


GAB 


B 


3 22 


3 21 


ns 


'PHL 


1 8-5 


1 8 



'AS759 switching characteristics Isee Note II 



PARAMETIR 


FROM 

IINPUT) 


TO 

(OUTPUT) 


Vcc = *.5 V to 5.5 V. 

Cl = 50 pF, 

Rl = 500 !2, 

Ta = MIN to MAX 


UNIT 


SN54AS759 


SN74AS759 


MIN MAX 


MIN MAX 


IPLH 


A or B 


B or A 


3 21 


3 20 


ns 


IPHL 


1 7 


1 6 


'PLH 


GBA 


A 


3 21 


3 20 


ns 


tPHL 


1 3 


1 7 


'PLH 


GAB 


B 


3 22.6 


3 21 


ns 


'PHL 


1 8.5 


1 7.5 



NOTE 1: For load circuil and voltagn waveforms, see page M2 of ihG TTL Data Book. Volume 3. 
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TYPES SN54AS760, SN74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



DECEMBER 1983 -REVISED FEBRUARY 1334 



Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

Eliminates tKe Need For 3-State Overlap Pro- 
tection 

P-N-P Inputs Reduce DC Loading 

Pacl<age Options Include Botli Plastic and 
Ceramic Ciiip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Qualltv and 
Reltabllity 

Open-Collector Version of 'AS244 



SNS4AS760 ... J PACKAGE 
SN74AS760 . . . N PACKAGE 
(TOP VIEW) 



1 5 tfTCJ^Q vcc 



2Y4C3 
IA2C * 
2Y3 C S 

lAsCe 

2Y1 L 9 



'BD1YI 
1'32A4 

1SD2A3 
1*3 1Y3 
13 32A2 
12] 1Y4 

nIl2Ai 



description 

These octal buffers and line drivers are designed 
spscifically to Improve both the performance and 
density of three-state memory address drivers, clock 
drivers, end bus-oriented receivers and transmitters 
by eliminating the need for 3-state overlap protec- 
tion. Taken together with the 'AS756 and 'AS757, 
these devices provide the choice of setected com- 
binations of inverting outputs, symmetrical G (acth/s- 
low input control! inputs, and complementary G and 
G inputs. 

The SN54A5760 is characterized for operation over 
the full military temperature range of -SO^C to 
1 25 °C. The SN74AS760 Is characterized for opera- 
tion from 0°C to 70 "C. 



SN54AS7eO 
SN74AS760 

ITQP VIEW) 



FH PACKAGE 
FN PACKAGE 



,<t - U 
> < 10 UIO 
CM — > t-j 



1A2 
2Y3 
1A3 
2Y2 ]7 
1A4 ]8 



3 2 1 20 19 



]6 



9 10 11 12 13 
1—1 1— 1 1— 1 1— 1 1— I 

— Q T- <N 

>- z < > < 
CM »- rN 



18C 
17[ 
16 [ 
15 [ 2A3 
14 [ 1 Y3 



1Y1 
2A4 
1 Y2 



functional blocic diagram (positive logic) 



(21 









(tei 








116) 








114) 







nit 



. 1Y2 2A2- 



■ 1 Y3 2A3 - 



■ 1Y4 2A4 - 
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iri 








(SI 







logic symbol 



Pin numbers shown are foi J and N packages 



1G 

1A1 
1A2 
1A3 
1A4 



2A1 
2A2 
2A3 
2A4 



(21 


<i 


(181 


(41 


116) 




(61 




(141 




IB] 




(12) 









tYl 
1Y2 
1Y3 
lYI 



111) 




19) 


(13) 


(71 




tl5l 




(51 




(17) 




(31 











2V1 
2Y2 
2Y3 
2y4 
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TYPES SN54AS760, SN74AS7G0 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 

Input voltage 

Off-state output voltage 

Operating free-air temperature range: SN54AS760 

SN74AS76Q 

Storage temperature range 



recommended operating conditions 





SN54AS760 


SN74AS7eO 


UNIT 


MIN NOM fUlAX 


MIN NOM MAX 


Vcc Supply voltage 


4.5 5 5.5 


4,5 5 5.5 


V 


VlH High-revBl input voEtage 


2 


2 


V 


^IL Low-level input voltage 


O.B 


O.B 


V 


^OH High-level output voltage 


5.5 


5,5 


V 


lOL Low-level output current 


r 48 


64 


mA 


Ta Operating free-aif temperature 


-SS 125 


70 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted] 



PARAMETER 


TEST CONDITIONS 


SN54AS760 


SN74AS760 


UNIT 


MIN TVP' MAX 


MIN T¥p1 MAX 




Vcc = 4.5 V. I| = - 18 niA 


- 1,2 


- 1.2 


V 


'oh 


Vcc = * 5 V, Vqh = 5.5 V 


0,1 


0,1 


mA 


Vol 


Vcc = 4.5 V, iQL = 48 mA 


0.55 




V 


Vcc " 4.5 V, \Qi = 64 niA 




0.55 




Vcc " 5.5 V, V| = 7 V 


0,1 


O.T 


mA 


l|K 




Vcc = 5.5 V. V| Z.7 V 


20 


20 




IlL 


G 


Vcc = 5.5 V, V| 0.4 V 


-0,5 


-0.5 


mA 


A 


- 1 


- 1 


Ice 


Vcc = 5.5 V 


Outputs high 


20 32 


20 32 


niA 


Outputs low 


60 94 


60 94 


'AS760 switching t 


;haracteristlcs (see Note 1) 






PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUTI 


Vcc = 4.S V to 5,5 V. 
C|. = SO pF, 

Rl = 500 n. 

Ta = MIN to MAX 


UNIT 


SN54AS7fi0 


SN74AS760 




MIN MAX 


MIN MAX 


<PLH 


A 




3 19,5 


3 18.5 


ns 


"PHL 






1 7 


I 6 


'PLH 


G 


V 


3 19,5 


3 18. 5 


ns 


•PHL 




1 8 


1 7 



WOTE 1 : For load circuit and voliage waveforms, see page 1-12 ol the TTL Data Book. Volume 3- 



7 V 

-55°Cto 1 25 °C 
. - .0°Cto70''C 
-65°Cto 1 50°C 
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TYPES SN54AS7GZ, SN54AS763, SN74AS7B2, SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



Included Among the Package Options Are 
20-Pin OIPs and Both Plastic and Ceramic 
Chip Carriers 

'AS762 Has True and Complementary 
Outputs 

'AS763 Has Complementary G and G Inputs 



Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

Eliminates the Need for 3-State Overlap 
Protection 

Current Sinking Capability Up to 64 mA 

Oependsbis Texas Instruments Quality and 
Reliablilty 



description 

These octal buffers and line drivers are designed 
specificaily to improve tiie periormance of tliree-state 
memory address drivers, clock drivers, and bus- 
oriented receivers and transmitters by eliminating tiie 
need for 3-state overlap protection. Tiie designer iias 
a choice of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control! inputs, and complementary G and G 
inputs. 

The SN54AS762 and SN54AS763 are characterized 
for operation over the full military temperature range 
of -55°C to t25°C. The SN74AS762 and 
SN74AS763 are characterized for operation fromCC 
to 70 "C. 



DECEMBER I9a3-REVISED FEBRUABY 1984 

SN54AS' ... J PACKAGE 
SN74AS' . . . N PACKAGE 
(TOP VIEW) 





1 U 


20 


J 'CO 


1A1 ^ 


2 


19 


] 20/ 2G' 




3 


IS 


] 1Y1 


IA2[^ 


4 


1 7 


Jim 


2Y3Q 


s 


16 


] 1Y2 


IA3^ 


6 


15 




2Y2[[ 


7 


14 


] 1Y3 




e 


13 


32A2 


2Y1 


9 


12 


"2 1Y4 


GNO[[ 


\o 


11 


3 2A1 



SN54AS' . . . FH PACKAGE 
SN74AS' ... FN PACKAGE 
(TOP VIEW) 

u 



1A2 ] 4 
2Y3 ] 5 



1A3 
2Y2 
1A4 



3 2 1 20 19 



\ 9 10 



9 10 11 12 13 



>- z < >- < 



\ 




'St 


lYI 




2A4 


16[ 


1Y2 


15[ 


2A3 


14[ 


1Y3 


l/ 





• 2C l9r ■AS7fi2 01 20 for 'AS763 



logic symbols 



1G 

1A1 
1A2- 
1A3 - 
tA4 ■ 

2G . 

2A1 . 
2A2 . 
2A3 ■ 
2Aa - 



(11 


EN 




(2) 




141 


^ (161 




(6) 




^ 1141 




(S) 




(121 
















(191,^ 


EN 


(91 


(111 


[> Q 


(13) 


171 




1151 


ISI 




t17l 


131 









lYl 
1Y2 
1Y3 
1Y4 



2Y1 
2Y2 
2Y3 
2Y4 



1G • 

1A1 
1A2 ■ 
1A3 , 
1A4 . 

2G ■ 

2A1 
2A2 ' 
2A3 ■ 
2A4 ■ 



(1) 


EN 


^ (181 


(21 




W 




(10) 




(6) 




^ (14! 




(Bl 




(121 




(1S1 




l~- 




EN 


(111 


t> o 


(131 


^ (71 




115) 




^ (5) 




(171 


^ (31 









1V1 
5Y2 
1Y3 
1V4 



2Y1 
2V2 
2Y3 
2Y4 



Pin numbers shown ore for J and N packages. 
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TYPES SN54AS762, SN54AS763, SW74AS762, SN74AS763 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating free-aif temperature range (unless otherwise noted) 

Supply voltage, Vcc 

Input voltage 

Off-state output voltage 

Operating free-air temperature range: SN54AS762, SN54AS763 

SN74AS762, SN74AS763 
Storage temperature range . 



recommended operating conditions 





Sril54AS762 
SMB4AS763 


SN74AS762 
SN74A$763 


1 

UNIT 


MIN NOM MAX 


MIN NOM MAX 




Vcc Supply uoltsgB 


4.5 5 5.5 


4.5 5 5.5 


V 


V|H High-level input voltage 


2 


2 


V 


V|L Lowv-Ievel input voltage 


0.8 


O.S 


V 


^OH Hlflh-level output voltage 


5.6 


5.5 


V 


lOL Low-levgl output current 


48 


64 


mA 


^A Operating free-air temperature 


-55 125 


70 


"C 


electrical characteristics 


over recommended operating free-air temperature range 


[unless otlierw/ise noted) 


PARAMETER 


TEST CONDITIONS 


SN54AS762 
SN54AS763 


SN74AS762 
SN74AS763 


UNIT 


IVIIN TYP' MAX 


MIN TYpf MAX 


V|K 


Vcc = 1.5 V, l| --- - 18 mA 


- 1.2 


- 1.2 


V 


'oh 


Vcc = 1.5 V, Vqh = 5.5 V 


0.1 


0.1 


niA 


Vol 


Vcc = 4.5 V. Iql 48 mA 


0.55 




V 


Vcc = 4.6 V. Iql = 64 mA 




0.S5 


Ij 


Vcc = 5-5 V, y\ = T\l 


O.t 


0.1 


mA 


l|H 




Vcc = 5.5 V, V| = 2.7 V 


20 


20 




l|L 


'AS762 

2A inputs onfv 


Vcc = 5.5 V, 


V| = 0.4 V 


- 1 


- 1 


mA 


Ail other 




-0.5 


-0.5 


Ice 


•AS762 


Vcc = 5.5 V 


Output high 


15 23 


15 23 


niA 


Output IQUV 


55 87 


55 87 


■AS763 


Vcc = 5.5 V 


Output high 


10 16 


10 16 


Output low 


52 82 


52 82 





^All lyptcal values ato at V^q - 5 V. - 25"C. 



7 V 

-5S°Ctol25''C 
. . .0''Cto70°C 
-65''Cto 150°C 



-130 



, Texas ^ 
Instruments 

POSTOi=FICE BOK22501? • DALLAS.TEXAS J5266 



TYPES SN54AS762, SN54AS763, SN74AS7B2, SN74AS763 
OCTAL BUfFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



•AS762 switching characteristics (see Note 1) 











VcC = ^ S V ta 5.5 V, 














Cl = 50 pf. 








FROM 


TO 




m = 500 n. 






PARAMSTER 


(INPUT) 


lOUTPUTl 




Ta = MIN to MAX 




UNIT 








SN54AS762 


aN74AS762 




MIN 


MAX 


MIIM 


MAX 


'PLH 


1 A 


lY 


3 


20 


3 


19 


ns 


'PHL 


I 7 


1 


6 


'PLH 


2A 


2Y 


3 


19.5 


3 


18.5 


ns 


IPHL 


1 7 


1 6 


IPLK 


G 


;y 


3 


22 


3 


19.5 


ns 


'PHL 


1 B 


1 7.5 


IPLH 




2Y 


3 


20 


3 


19 


ns 


'PHL 


1 8 


1 7 



'AS763 switching characteristics (see ivJote 1) 



PARAMETER 


FROM 
(INPUT! 


TO 
(OUTPUTI 


VcC = '^■^ V to 5.B V, 
Cl = 50 pF, 

rl = 500 n, 

Ta = MIN to MAX 


UNIT 


SNS4AS783 


SN74AS763 


MIN MAX 


MIN MAX 


IPLH 


A 


V 


3 20 


3 19 


ns 


IPHL 


1 7 


1 6 


'PLH 


G 


Y 


3 22 


3 19.5 


ns 


'PHL 


1 a. 5 


1 7.5 


'PLH 


G 


Y 


3 22 


3 20 


ns 


'PHL 


1 8.5 


1 8 



NOTE 1: Fof load circuit anrf uolwge wvavafofms, saa page 1-12 of the TTL Dais Book, Volume 3. 
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TYPES SN54ALS810, SN74ALSB10 
QUADRUPLE Z INPUT EXCLUSIVE-NOR GATES 

D2837, MARCH 1984 



• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Caramic DIPs 

Dependable Texas Instruments Quality and Reliability 



description 

These devices contain lour independen t Exelu sive-NOR gates. 
They perform the Boolean functions Y = A©B = IA + 8).(A + BI 
In positive logic. 

A common application is a true/complement element. If one of 
the inputs is high, the other input will be reproduced in true form 
at the output. If one of the inputs is low, the signal on the other 
input will be reproduced inverted at the output. 

The SN54ALS810 is chafacterized for operation over the full 
military temperature range of -55''C to 125°C. The 
SN74ALS810 is characterized for operation from 0°C to 70°C. 



logic symbol 



IB 

2A ■ 



(11 


-1 


^ 13) 


12) 


^ 16) 
^ 181 


11) 




151 


(« 
110) 




1121 




113) 







FUNCTION TABLE 
loBcli gaiel 



INPUTS 


OUTPUT 
Y 


A B 


L L 


H 


L H 


L 


H L 


L 


H H 


H 



SNB4ALS810 ... J PACKAGE 
SN74ALS810 . . . N PACKAGE 
ITOP VIEWI 







J 14 


Hvcc 




2 


13 


□ 4B 


iyC 


3 


12 


]4A 


2AC 


4 


11 


34Y 




5 


10 


33B 






9 


I]3A 


gndC 




3 


D3Y 



SN54ALS810 . . . FH PACKAGE 
SN74ALSaiO ... FN PACKAGE 
[TOP VIEW) 



U 

Ej < U U CO 
^ .- z > -t 



1 Y ] 4 
NC ]5 
2A ]6 
NC ]7 
2B ]8 



3 2 1 20 la 



17[ 
16 [ 
15 
14 



4A 
NC 
4Y 
NC 
3B 



9 10 11 1 2 1 .1 
r — If — — " ' 

>- D (J >■ < 

2 z n n 
(3 



NC= No inlerrtHl conneciicm 



Pir numbers showiA am lor J and N packages. 



exclusive-NOR logic 

An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols. 



EXCLUSIVE-NOR 



zO ^I>- 



These are five equfvaleni Exclusiue-NOR symbols valid for an 'ALSS10 gate in positive logic; negation may be shown at 
any one port, or at all three of them. 

LOGIC IDENTITY ELEMENT EVEN-PARrTV ODD-PARrTY ELEMENT 



2k 



2k + 1 



The output is active (Hiahl if all 
inputs stand at the same logic 
level ii,e., A^B). 



The output is active (Highl if an 
even number of inputs {i,e.. or 
21 are active. 



The output is active (Lowl tf an 
odd number of inputs <i.e.. only 1 
of the 2) are active. 



PflOOUCT PHEVIEW 
Thia document conleini Infoimaiion 
on a product undar devalopmant. 
Tflxaa Instrumanls reiarvas the right 
lo changa or discoritinus ihia product 
without nOt1c«. 
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TYPES SNB4ALS810, SN74ALS810 
QUADRUPLE 2-INPUT EXCLUSIVE NOR GATES 



absolute maximum ratings over operating free-air temperature range (unless ottierwise noted) 
Supply voltage, Vcc 



7 V 



Operating free-air temperature range: 


SN54ALS810 








SN74ALS610 






Storage temperature range 










recommended operating conditions 








1 50 "C 






SN54ALSS10 


SN74ALS810 


LfNIT 






MIN NOM MAX 


MIN NOM MAX 


vcc Supply voltage 


4S 5 5.5 


4.5 5 5-5 


V 


iH High-level input vollage 




2 


2 


V 


V|L Low-level input voltage 


O.B 


0.8 


V 


^OH High-level output current 




-0.4 


-0,4 


mA 


(qL Low-level outpijl current 




4 


a 


mA 


'A Upefating Free-air temperaliire 


-55 125 


70 





electrical characteristics over recommended operating free-air temperature range (unless otiter«,ise noted) 



PARAMETER 




TEST CONDITIONS 


SN54ALS810 


SN74ALS810 


UNIT 










MIN TYP' 


MAX 


MIN TVpt 


MAX 


V|K 


Vcc 


= 4.6 V. 


l| - - 1 8 mA 


- 1.5 


- 1.5 


V 


VOH 


Vcc 


= 4.5 V !o 5.5 V, 


IQH -0.4 mA 


Vcc 2 


Vcc 2 


V 




Vcc 


= 4.5 V, 


IqL ^ 4 rriA 


0.25 


0.4 


0.25 


0,4 






Vcc 


- 4.5 V. 


IqL - 8 rrA 




0,36 


0.5 


V 


l| 


Vcc 


= 5.5 V. 


V| ■ 7 V 


0.1 


0,1 


mA 


l!H 


Vcc 


- 5.5 V, 


Vj . 2.7 V 


20 


20 


(lA 


l|L 


Vcc 


■ 5.5 V. 


V| - 0.4 V 


-0.1 


-0,1 


mA 


IQ* 

Ice 


Vcc 
Vcc 


- 5.5 V, 
= 5.5 V, 


Vq - 2.25 V 

A at 4.6 V, B at V 


- 30 

5 


-112 
7.6 


- 30 

5 


-112 
7.S 


mA 

mA 



Ail lypical values a>e at Vqq - 5 V. - 25^C 
•The oulpul conditions have been chosen to produce a cur.«nl thai ciosely approximates one half o( the ifuo ^ha-i-c-rci 

switching characteristics (see Note 1| 



PARAMHTER 

!PLH 


FROM 

IINPUTI 

A or B 


TO 

lOUTPUTI 


Vcc = 4.6 V to 5.5 V, 

Cl = BO pF. 

Rl - 500 SI. 

Ta MIN to MAX 


UKIT 


SN54ALS3T0 


SN74ALS810 


MIN MAX 


MIN MAX 


"PHL 


lottier input fowl 


Y 


5 23 
3 17 


5 20 
3 14 


ns 


tPLH 


A or B 
{other input higtil 


Y 


5 21 


5 18 


ns 


'PHL 


3 17 


3 14 


NOTE 1: For load circuit and voltiige wovororms, sci; page 1-12 o( iho TTL Data Book. Voiumc 3. 
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TYPES SN54ALSB11, SN74ALS811 
QUADBUPLE 2-INPUT EXCLUSIVE NOR GATES 
WITH OPEN-COLLECTOR OUTPUTS 

□ 2837. MARCH 19SA 



• Package Options Include Both Plastic and Caramic 
Chip Carriers in Addition to Plastic and Ceramic DiPs 

I Dependable Texas Instruments Quality and Reliability 



description 

These devices contain four independBni Exclusive-NOR gates with 
open- collect or outptJls._They perform tiie Boolean functions 
Y = A©8 = (A + B)-IA + B( in positive logic. 
A common application is a true/complement element. If one of 
tfie inputs is high, the other input will be reproduced in true form 
at the output. If one of the inputs is low, the signal on the othef 
input will be reproduced inverted at the output. 
The SN54ALS811 is characterized for operation over the full 
military temperature range of -55°C to 125''C. Ttie 
SN74ALS81 1 is cfiaracterized for operation from □"C to VO'C. 



logic symbol 



0) 

m 

i«i 






(5! 

lai 






(101 
1121 






(131 





(31 , 



FUNCTIOtJ TABLE 
loach gatfll 



INPUTS 


OUTPUT 
Y 


A B 


L L 


H 


L H 


L 


H L 


L 


H H 


H 



SNS4ALSei1 ... J PACKAGE 
SN74ALSai1 . . . N PACKAGE 
[TOP VIEW) 




SN54ALS811 . . . FH PACKAGE 
SN74ALS811 ... FN PACKAGE 
ITOP VIEW) 

U 

m < u <J (H 
i= ^ z > 




>- Q U >- < 

cH 2 z n 

NC - No inlernal ccinneclion 



Pin numbers sTiQwn aie lot J and N packages. 



excluslve-NOR logic 

An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVENOfi 

"V =^i> =^i>- ^c>- 



These are five equivalent Exclusive-NOR symbols valid lor an ■ALSBt 1 gate in positive logic: negation may be shown at 
any one port, or at all three of them. 

LOGIC IDENTITY ELEMENT EVEN-PARITY 



ODD-PARITY ELEMENT 



The output is active Ihighl H flii 
inputs stand at the same logic 



The output is active (high) if cin 
even number oi inputs li.e., or 
2) arc lactive. 



The ouHput is active (towl il an 
odd number of inpuls (i.e., only 1 
of the 21 are active. 
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TYPES SN54ALSB11, SN74ALS811 
QUADRUPLE 2-INPUT EXCLUSIVE NOR GATES 
WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating free-air temperature range [unless otherwise noted) 

Supply voltage, Vqq 

Input voltage 

Off-state output voltage 

Operating free-air temperature range; SN54ALSB1 1 - 55°C to 1 aS-C 

SN74ALS8n V.V . O'-C to 70-C 

Storage temperatMre range - 65 to 1 50 "C 



recommended operating conditions 



vcc 



Supply voltage 



V|L 
VOH 



High-level input voltage 



Low-level inptit voltage 



lOL 



Ta 



High-level output volta ge 
Low-level output current 



Oporating free-ai; temperature 



SN54ALS811 



MIN NOM MAX 



4.5 



5.5 



0-8 
S.S 



SN74ALS31 1 



MIN HON) MAX 



5.5 



o.a 



UNIT 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted! 



PARAMETER 




TEST CONDITIONS 


SN54ALS811 


SN74ALS811 












MIN TYpt 


MAX 


MIN TVpt 




UNIT 


V|K 


vcc 


= 4.5 V. 


l| - - IB rtlA 


-1.5 


- 1.5 


V 


lOH 


^cc 


= 4.5 V. 


Vqh - 5.5 V 


0.1 


0.1 


mA 


Vol 


Vcc 


= 4.5 V, 


lOL - 4 mA 


0.25 


0.4 


0.25 


0.4 




Vcc 


= 4.5 V. 


iQi = 8 mA 




0.35 


0.5 


V 


'i 




= 5.5 V, 


V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc 


= 5.5 V, 


V| = 2.7 V 


20 


20 


/lA 


|il 


Vcc 


= 5.5 V, 


V| = 0.4 V 


-0.1 


-0.1 


mA 


Ice 


Vcc 


= 5.5 V, 


A at 4.5 V. B at V 


5 


7.5 


5 


7.5 


mA 



tAll typical values are at Vqq * 5 v. T^ ^ aS^C 

switching characteristics (see Note 1 



NOTE ): For losii circuit and voltaao wavafotms, see paga 1-lJ of Tlia TTL Data Book, Volume 3. 



PARAMETER 


FROM 
IINPUT) 


TO 
(OUTPUT) 


Vcc = 4.5 V to S.S V, 

Cl = 50 pF, 

Rt. = 2 kO 

Ta = M\N to MAX 


UNIT 


SN54AL$811 


SN74ALSai1 


MIN MAX 


MIN MAX 


IPLH 


A or B 
lother mput low) 


Y 


25 60 


25 55 


ns 


■PHL 


S 30 


5 28 


'PiH 


A or 8 
(other input htgti) 


V 


20 SS 


20 50 




'PHL 


1 5 28 


5 23 
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TYPES SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 
10-BlT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 



DECEMBER 1983 ■• REVISED FEBHUAHV 198a 



• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 1 0-bit latches feature throe-state outputs 
designed specifically for driving highly capacttive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The ten latches are transparent D-type. The 
'ALS841 and 'AS841 have noninverting data ID) 
inputs. The 'ALS842 and 'AS842 have inverting 
D inputs. 

A buffered output control (DC) Input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control does not affect the internal 
operation of the latches. Old data can be retained 
or new data can be entered while the outputs 
are off. 

The SN54ALS841 , SN54AS841 , SN54ALS842, 
and SN54AS842 are characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALSS41, 
SN74AS841, SN74ALS842, and SN74AS842 
are characterized for operation from O^C to 
70°C. 



SN54ALS841, SN54ASB41 . . . JT PACKAGE 
SPI174ALSB41, SN74AS841 ... NT PACKAGE 
(TOP VIEW! 



oc rtT 
ID C 2 
2D C 3 
3D C 
4D C 6 
60 C B 
6D E ? 
70 C a 
6D C ' 

ao C " 

lOD 

QUO Qi 



Jm] vcc 

23 D 10 
2Q 
31 ] JO 
20 ] 4Q 
19 3 50 

iG 3 ea 

17 2 70 
16] 80 

15 ] 90 

14 3 100 

13 ] C 



SN54ALS841. SN54AS841 . . . FH PACKAGE 
SN74ALS841. SN74AS841 ... FN PACKAGE 
(TOP VIEW! 



4 3 3 T ?8 2T 36 



3D ]5 
10 Jo 
5D ]J 
NC ]a 
6D ]9 
7D jlO 
8D 111 



J5[ 3Q 
!•[ 40 
!a[ 50 
!2[ NC 
2l[ 6Q 
!(J[ 70 
ia[ 8Q 



Q Q Q O U O O 
05 O Z 2 O tJl 



SN54ALS342. SN54AS842 . . . JT PACKAGE 
SN74AIS842. SN74AS842 ... NT PACKAGE 
(TOP VIEWI 

iC C 7 23 ] 10 
2D C 3 73P 2Q 



6D C 7 
70 C 9 
BD C 3 

100 C '1 

GND □l2 



21 ] 30 
M 3 40 
IS ] SO 
18 II 60 
it] 70 
>6 3 SO 
is] 90 
14 2 'OQ 
13I3C 



SN54ALS842. SN54AS842 . 
SN74ALS842, SN74AS842 . 

(TOP VIEWI 



. FH PACKAGE 
. FN PACKAGE 



]6 
3" 

]» 

JlO 



25C 3Q 
2t[ 40 

a[ BQ 
a{ NC 
JiJ 60 

30[ 70 

19[ BQ 



NC ■ Wq tnloffial connoclion 
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TYPES SN54ALSB41, SN54ASB41, SN54ALS842, SN54AS842 

SN74ALS841, SN74AS841, SI\174ALSB42, SN74ASB42 

10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 



FUNCTION TABLES 



•ALS84t, 'AS841 



INPUTS 


OUTPUT 


ac c 


D 


Q 


L H 


H 


H 


L H 


L 


L 


L L 


X 


Qo 


H X 


X 


z 



'ALS841, 'AS841 logic symbol 



> 

r- 

GO 

> 
Z 
D 

> 

o 

3 
o 
c 

-t 

CO 



(131 



EN 
C1 



1D- 
20- 
3D - 
4D- 
5D- 
6D- 
7D- 
SD- 
90- 
10D- 





ID > V 


(23) 


13) 


(22) 




(11 


(21) 




(5) 


(20) 




16) 


(191 




(7) 


(13) 




IE) 


1171 




01 


(16) 




110) 




(IS) 


111) 


114) 





-IQ 

- 20 
-3Q 
. 4Q 

- 5Q 
-60 

- 7Q 
-80 

- 9Q 

- too 



■ALS842. ■AS842 



INPUTS 
OC C 


D 


OUTPUT 
Q 


L H 


H 


L 


L H 


L 


H 


L L 


X 


Oo 


H X 


X 


Z 



'ALS84T, 'AS841 logic diagram [positive logic! 





OC ' — 




(7) 



(S) 



(9) 



— c > CI 



(11) 



ID >^ 



(17) 



(14) 



Pin numbers shown aro for JT and NT packages. 
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TYPES SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 
SN74ALS841, SN74ASB41. SN74ALSB42, SN74AS842 
10-BlT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 



■ALS842, 'AS842 logic symbol 




Pin numbers^ shown ate ior JT and NT p^cksgos. 



'ALS842, 'AS842 logic diagram (positive logic) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



, 7 V 
. 7 V 
5.5 V 



Supply voltage, Vqc 

Input voltage 

Voltage applied to a disabled 3-state output 

Operating free-air temperature range: ,„^o^ 

SN54ALS841, SN54AS841, SN54ALS842, SN54ASe42 -55'>Cto125 C 

SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 CC to 70°C 

Storage temperature range -65°C to ISO^C 



o 

CC 
O 



< 
< 
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TYPES SN54ALS84t SN54AIS842 
SN74ALS841, SN74ALS842 

10 BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 



recommended operating conditions 









SN54ALS841 
SN54ALS842 


SN74ALS841 
SfJ74ALS842 


UNIT 








rVIIN NOfVI IVTAX 


WIN NOM MAX 




vcc 


Supply vollfljjfi 




4.5 5 6.5 


4.5 5 5.5 


V 


VfH 


Hiali-lev2l input voltage 




2 


2 


V 




Low-level input voltage 




O.B 


O.B 


V 


lOH 


High-level output current 




- T 


-2.6 


mA 


lOL 


Low-level output current 




12 


24 


mA 


Ivv 


Pulse duration, enatile C high 


■ALS84) 










■ALS842 






ns 


Isu 


Setup time, data before enable Ct 








ns 


<h 


Hold time, data after enable CJ 


'ALS841 








'ALSB42 






ns 


Ta 


Operating free-air temperature 




-SS 125 


70 1 





electrical characteristics over recommended operating free-air temperature 
(unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54AI.SS41 
SN54ALS342 


SN74ALS841 
SN74ALS842 


UNIT 


MIN TYpI MAX 


MIN TYP' MAX 


V|K 




VCC = ''■5 V, l| = -18 mA 


- 1,5 


-1.5 


V 




Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 


Vcc -2 


Vcc -2 


V 




Vcc = 4.5 V, toH - -1 mA 


2.4 3.3 




Vcc = 4,5 V, Iqh = -2.6 mA 




2.4 3.Z 


^OL 

lOZH 
lOZL 


Vcc = 4.5 V, Iql = 12 mA 


0,25 0.4 


0.25 0.4 


V 
(.A 


Vcc = "-S V, Iql = 24 mA 
Vcc = 5.5 V, Vo = 2.7 V 
Vcc = 5.5 V, Vq = 0.4 V 


20 


0,35 O.S 
20 


h 

l|H 


Vcc = 5.5 V, V| = 7 V 
Vcc = 5.6 V, . V| = 2.7 V 


-20 
O.I 
20 


-20 
0.1 
20 


11 A 
mA 
f-A 


l|L 


Vcc = 5.5 V, V| = 0.4 V 


-0.1 


-0.1 


mA 


'0* 




Vcc = 5.5 V. Vo = 2.25 V 


-15 -70 


-15 -70 


mA 


Ice 


•ALSB41 


Vcc = 5.5 V 


Outputs high 






mA I 


Outputs low 






Outputs disabled 


25 


2S 


'ALSe42 


Outputs high 






Outputs low 






Outputs disabled 


28 


28 



Jaii typical values are at V^c --^ 5 V. ^ 2S''C. 

•The output conditions have Ixien chosen to pioduca a current thai closolv approximaios ona tnK of the true short-cii 



litronal Information on ths3« products can be obtaineit from the factory as it becomaa available. 
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TYPES SN54ALS841, SN54ALS842 
SN74ALS841, Sfll74ALS842 
lO BIT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 



'ALS841 switching characteristics (see Note 1) 




PARAMETER 


FROM 
(INPUTI 


TO 

(OUTPUT! 


Vcc * S V to 5,S V, 

Cl = 50 pF, 

HI = SCO n, 

R2 = 600 IT. 

Tft - MIN to MAX 


UNIT 




SNB(;ALS841 


SN74ALS841 




MIN TVP' MAX 


MIN TYP' MAX 


'PLH 


D 


Q 


7 


7 


ns 


'PHL 


9 


9 


IPLH 


C 


Q 






ns 


tPHL 






IPZH 


OC 


Q 






ns 


IPZL 






'PHZ 


OC 


Q 






ns 


'PLZ 






'ALS842 switchin 


3 characteristic 


s (see Note 1) 




PARAMETER 


FROM 
IINPUTl 


TO 
(OUTPUT! 


VcC " ^ '° V' 

Cl = 50 ff. 

Rl = 500 !i, 

R2 = BOO (!, 

Ta = MIN to MAX 


UNIT 



SN54ALSa4Z 


SPII74ALS842 


MIN TYp1 MAX 


MIN TYP' MAX 


"PLH 




Q 


1 1 


1 1 


ns 
ns 


'PHL 


B 


9 


9 


tpLH 


C 


Q 






<PHL 








'PZH 




Q 






ns 


'PZL 


OC 








'PHZ 




Q 






ns 


ipl 7 


OC 






'All lypical values are at « 25'*C. 

fJOTE li For load circuit and voltage waveforms, see page 1-12 of Iho TTL Data Book, Volume 3. 

Arlditional information on these products can bo nbtained from the factory as it becomes available. 
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TYPES SN54AS841, SN54AS842 
SN74AS841, SN74AS842 

lO BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 



recommended operating conditions 





SN54AS841 
5N54AS842 


Sr*l74AS84r 
SN74ASS42 


UNIT 


MIN MOM MAX 


MM NOM MAX 


VCC Suppiv vallage 


4.5 5 5.5 


4.5 S 5.5 


V 


^IN High-fevel input voUsqb 


2 


2 


V 


V|L Low-level input voltage 


0.8 


0.3 


V 


'oh HiBh-louel output current 


-24 


-24 


mA 


IqL Low-level output current 


32 


43 


mA 


Pulse duration, enable C high 


S 


4 


ns 


tsu Setup time, data herore enable Cl 


3.5 


2.5 


ns 


tf, Hold time, data after enable C* 


3.6 


2.5 


ns 


Operating free-air tampersture 


-56 125 


70 


"C 



electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 













SN54AS841 


SN74AS841 




PARAMETER 




TEST CONDITIONS 


SN54AS34Z 


SN74AS342 


UNIT 












MIN 


TYP' 


MAX 


fVIIN 


TYP' 


MAX 




V|K 




vcc 


= 4.5 V, 


l| = - 18 mA 


- 1.2 


-1.2 


V 


Vofi 




vcc 


= 4.5 V fo 5.5 V. 


IqH = - 2 mA 


vcc- 


2 




vcc- 


2 








Vcc 


= 4.5 V, 


Iqh - "15 mA 


2.4 


3.2 




2.4 


3.2 




V 






Vcc 


= 4.5 V, 


'oh - -24 mA 


2 


2 




Vol 




Vcc 


= 4.5 V, 


IqL = 32 mA 




0.25 


0.6 








Vcc 


■= 4.5 V. 


'OL ~ *3 tiA 






0.35 


0.5 


V 


lOZH 


Vcc 


= 5.5 V. 


Vq = 2.7 V 


50 


50 


irA 


'OZL 


Vcc 


= 5.5 V, 


Vq = 0.4 V 


-60 


-50 




l| 


Vcc 


■■■ S.5 V. 


V, . 7 V 


0,1 


0.1 


mA 


>IH 


Vcc 


= 5.5 V. 


V| = 2.7 V 


20 






20 


/'A 


l|L 


Vcc 


= 5.5 V, 


V| = 0.4 V 


-0-6 


-0.5 


mA 


lo- 




Vcc 


= S.S V. 


Vq = 2.26 V 


-30 




- 112 


-30 




-112 


mA 










Outputs high 




36 


60 




36 


60 






'ASB41 






Outputs fo^Ai 




53 


94 




58 


94 




icc 




Vcc 


= S.S V 


Outputs disabled 




56 


92 




56 


92 


mA 




Outputs fiigt^ 




3B 


62 




38 


62 




■AS842 






Outputs tow 




60 


97 




60 


97 












Outputs disabled 




58 


95 




58 


95 





'All IvpicHi values are at Vqq - 5 V. as^'C. 

=Tho outpul condillons havo baon choMn lo produco « curr.nl ih.i closolv aporoxinuies am ha\l ol the Uue iharl-crcuil output cufrenl, l( 
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TYPES SN54AS841, SN54AS842 
SN74ASa41, SN74AS842 
10-BIT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 



'AS841 switching characteristics (see Note 1) 





FROM 
(INPUT) 


TO 

(OUTPUT: 


Vcc = ^ ^-^ ^' 

Cu = so pF, 

R1 = 500 11. 

R2 = 600 n. 

Tft = MIN 10 IVIAX 


UNIT 




SN54AS841 
MIN MAX 


SN74AS841 
MIN MAX 


'PLH 


D 


Q 


1 8.5 


1 6.5 


ns 


IPHL 


1 10 


1 9 


'PLH 
IPHL 


C 


Q 


2 13 


2 12 


ns 


2 13 


2 12 


"PZH 


55 


Q 


2 13.5 


2 10.5 


ns 


>PZL 


2 14.5 


2 11.5 


IPHZ 
'PLZ 


6c 


Q 


1 10 
1 10 


1 B 
1 8 


ns 


'AS842 switc 


hing characteristics (see Note 1) 




1 

PARAMETER 


FROM 

IINPUTI 


TO 
(OUTPUT) 


Vcc = V '° ^' 

Cl = 50 pF, 

R1 = 500 !t. 

RZ = 500 (1, 

Tfl = MIN to MAX 


UNIT 


SK54AS842 


SN74ASe42 




MIN MAX 


MIN MAX 




'PLH 




Q 


1 1 1 


1 8.6 


ns 
ns 


tPHL 


D 


1 10 


1 9 


IPLH 




Q 


2 13 


2 12 


'PHL 


C 


2 13 


2 12 




'PZH 




Q 


2 14.5 


2 12 


ns 


<PZL 


OC 


2 15 


2 12.5 


'PHZ 
IPLZ 


OC 


Q 


1 10 


1 8 


ns 


1 10 


1 8 





NOTE t : For load citciiila and voltage wnveforms. see page 1 -1 2 of the TTL Data Book, 
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TYPES SN54AIS843, SN54ASB43, SN54ALS844, SN54AS844 
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 
9-BIT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 

DECEMBER 19B3-REV1SED FEBRUARY 19B4 



• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directiv 

• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High Impedance 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These 9-bit latciies feature three-state outputs 
designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are particularly 
suitable for implementing buffer registers. I/O ports, 
bidirectional bus drivers, and working registers. 

The nine latches are transparent D-type. The 'ALS843 
and 'AS343 have noninveiting data IDI inputs. The 
'ALS3'i4 and 'AS844 have inverting D inputs. 

A buffered output control (OCI input can be used to 
place the nine outputs in either a normal logic state 
(high or low levels) or a high-impedance state. In the 
high-impedance state, the outputs neither load nor 
drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to 
drive the bus lines in a bus-organized system without 
need for interface or pull-up components. 

The output control (OCI does not affect the internal 
operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are off. 

The SN54ALS843, SN54AS843, SN54ALS844, and 
SN54AS844 are characterized for operation over the 
full military temperature range of - 55 "C to 1 25 °C. 
The SN74ALSa43, SN74AS843, SN74ALS844, and 
SN74AS844 are characterized for operation from °C 
to 70 "C. 



SN54ALS843, SN54AS843 . . . JT PACKAGE 
SN74ALS843, SN74AS843 ... NT PACKAGE 
ITOP VIEWl 



ID r 2 

20 E 3 
30 C' 
40 C 5 
50 C 6 
60 C 7 
70 CS 
80 C 5 
90 C 10 
CtR d 11 
GND £ 12 



20 
_i ] 3Q 
20 3 40 
19 D 6Q 
18 3 60 
it] 70 
16 3 SO 
15 3 9Q_ 
IJ 2 
_13P C 



SN54ALSB43. SN54ASS43 
SN74ALSB43. SN74AS843 
(TOP VIEW) 

Jl—Jl^L 



. FH PACKAGE 
. FN PACKAGE 




SNS4ALS844, SNB4AS844 . 
SN74A1.S844. SN74ASB44 . 

ITOP VIEWl 



. JT PACKAGE 
. NT PACKAGE 



20 C 3 
30 C 1 
40 C 5 
SB C 6 
6(5 C 
70 C 9 
80 C 3 
90 Z "> 
CLR C 11 
GNO Qu_ 



3 Vcc 

3 10 

3 20 

3 30 
I 3 40 

1 3 60 

l3SQ 

1 3 '0 

i3 BO 

»Q. 

1 ] PRE 



SN54A1.S844. SN54AS844 . . 
SN74ALSe44, SN74ASS44 . . 

ITOP VIEWl 



. FH PACKAGE 
. FN PACKAGE 



_ 


/■ 


30 


)s 


40 


35 


58 


]' 


NC 


]» 


sB 


]9 


7(5 




80 






\ 



12 n 1* 15 16 17 18 
<nf7-tj-Tumn.nn.> 

icj ICC o u u itji a 



Tst 30 

7'[ 4Q 

3l[ 50 

3J[ HC 

21[ 60 

30[ 70 

is[ BG 



NC-No internal connection 
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InatEumflnta raiarvaa the right to 
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without notice. 
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TYPES SN54ALSB43, SN54AS843, SN54ALSa44, SN54AS844 

SN74ALS843, SN74ASB43, SN74ALSB44, SN74AS844 

9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



FUNCTION TABLES 



■ALS8<13. ■AS843 



INPUTS 


OUTPUT 


PRE 


CLR 


OC 


c 


D 


Q 


L 


H 


i. 


X 


X 


H 


H 


L 


L 


X 


X 


L 


L 


L 


L 


X 


X 


H 


H 


H 


L 


K 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


X 


Qo 


X 


X 


H 


X 


X 


z 



logic symbol 



111 ( 



OC 

CLR 
PRE 
C 

10 ■ 
2D- 
3D- 
4D • 
5D- 
6D- 
7D- 
BD - 
SO ■ 



(111 



113) 



EN 
R 
S2 
CI 





ID [> V 


(23) 


(3) 


(221 




141 


(21) 




161 


(201 




(6) 


(19) 




171 


(181 




16) 


117) 




(91 


116) 




(101 


(151 









1Q 

2Q 

■ 30 

• 4Q 

■ 50 

■ 6Q 

• 7Q 

- ao 

■ 9Q 



■ALS844. ■ASS44 



INPUTS 


OUTPUT 


PRE 


CLR 


OC 


C 


D 


Q 


L 


H 


L 


X 


X 


H 


H 


L 


L 


X 


X 


L 


L 


L 


L 


X 


X 


H 


K 


H 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 


L 


L 


X 


Qo 


X 


X 


H 


X 


X 


2 



'ALS843, 'AS843 logic diagram (positive logic) 



i3c 



-t{>o J 



171 



Pin numbcfs shown ate for JT and NT packages. 

This svmbol is in accordance witfi IEEE Sid 9 and rei:iiTit rfecisions of IEEE. 



S 

>C1 
ID 



■1^0 




10 



s 

= CI 
10 



(17(. 



PRODUCT PREVIEW 
This pag« contsfni IntormHtlon On a 
AC product undor d«v«topmenl. Toxas 
Instrumiftnt* raaerv«s tha rigJit lo 
change ot discontlnua INs product 
wilhout notica. 
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TYPES SN54ALS843, SN54AS843, SN54ALS844, SN54AS844 
SN74ALS843, SN74AS843, SN74ALS844. SN74AISB44 
9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



logic symbol 



CLR 
C 

ID ■ 
ZD - 
3D- 
40- 
SO- 
6D- 
7D - 
3D- 
9dJ 



(13) 



f2i 


ID [> V 


(231 


m 


122) 




141 ^ 


121) 








120) 






(19) 








(IB) 




(17) 




(91 




(16) 






(15) 









1Q 

2Q 
3Q 
4Q 

■ 5Q 
. 6Q 

7Q 

■ BQ 

' 9a 



'ALS844, 'AS844 logic diagram (positive logic) 



(14) 



1131 



12) 



131 



14) 



151 



191. 



R j 

S 

R I 

D— c^^— - 4Q 



>C1 
10 



51 

ID 3-<{3> '■- 



• CI 
ID 
B 



■id H:Pnz. 



>C1 
ID 



S 

>C1 
ID 
R 



Pin numbers shown ate for JT and NT paekag<>s. 

This svmboi ifi in accotdance with IEEE Sid 9 and recent decisions of IEEE. 

absolute maximum ratings over operating frea-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ^ ^ 

Input voltage - 7 V 

Voltage applieiJ to a ijisabled 3-state output S.6 V 

Operating free-air temperaturt! range: SN54AS843, SN54AS844 -S5°C to 125°C 

3N74ASS43, SN74AS844 0°C to 70°C 

Storage temperature range * -65*^C to 150°C 



t 

D 
O 

cc 

U 

(A 
< 

O 

z 
< 

CO 

< 
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TYPES SN54ALSB43, SIU54ALS844 
SN74ALSB43, SN74ALS844 

9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



recommended operating conditions 









SN54ALSB43 


SN74ALS843 










SN54ALSS44 


SN74ALS844 


UNIT 








MIN NOM MAX 


MIN NOM MAX 




Vcc 


Supply voltage 




4-5 5 55 


4.5 5 5.5 


V 


V|H 


High-level input voltage 




2 


2 


V 


V|L 


Low-level input voltage 




0.8 


0.8 


V 


'oh 


High level output current 




- 1 


-2.6 


mA 


lOL 


Low-level output current 




12 


24 


mA 


'w 


Pulse duration, enable C high 


■ALS843 








■ALSS'tl 






ns 


tsu 


Setup time, data before enable Ci 








ns 


'h 


Hold time, data after enable CJ 


■ALS843 






ns 


'ALSa44 






Ta 


Operating free-air temperature 




-55 125 


70 


"C 



electrical characteristics over recommended operating free-air temperature range 
[unless otherwise noted] 



PARAMETER 


TEST CONDITIONS 


SN54ALS843 
SNB4ALS844 


SN74ALS843 
SN74ALS844 


UNIT 


M1N TYP' MAX 


MIN TVP' MAX 


V|K 


Vcc = 4.5 V. I| = - 18 mA 


- 1.5 


- 1.6 


V 


VOH 


Vcc ''.S 5.5 V. ton = _o.4 mA 


Vcc -2 


Vcc -2 




Vcc = 4.6 V. loH = -1 


2.4 3.3 




V 


Vcc = 4.5 V. loH = -2.6 mA 




2.4 3.2 




Vol 


Vcc = 4.5 V. loL = 12 mA 


0.25 0.4 


0.25 0.4 




Vcc = 4.5 V. Iql = 24 mA 




0.36 0.5 


V 


lOZH 


Vcc = 5.5 V. Vq = 2.7 V 


20 


20 




lOZL 


Vcc 5-5 V, Vq = 0.4 V 


-20 


-20 


fA 


l| 


Vcc = 5.5 V, V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = 5.5 V. V| = 2.7 V 


20 


20 




l|L 


Vcc = 5.5 V, V| = 0.4 V 


-0,1 


-0.1 


mA 


10 • 


Vcc = 5.6 V. Vo = 2.25 V 


-15 -70 


- 1 5 - 70 


mA 


Ice 


'ALS843 


Vcc = 5.5 V 


Outputs high 






mA 


Outputs low 






Outputs disabled 


25 


25 


■ALS844 


Outputs high 






Outputs low 






Outputs disabled 


28 


28 



'All Ivpical values are at V^c =^ 5 V. =^ 25**C< 

•The ouTpui condiiipns h»ve been chosen to pfoducc a cuueni ihat closely sopfoximaies one hall ol tho true short-circuit output current. Iq^. 



Additional InforTfiatiort on thasA products can ba obtainod from the faciory as it becomes avallabJe. 
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TYPES SN54ALS843, SN54ALS844 
SN74ALS843, SN74ALSa44 
9-BIT BUS INTERFACE D TYPE LATCHES WITH 3 STATE OUTPUTS 



'ALS843 switching characteristics (see Note 1 ) 









VCC = 4.S V 10 5.5 V. 










Cl = SO pF, 






PARAMETER 


FROM 
UNFUTl 


TO 


Rl ^ soo a. 

R2 = SOO !i. 

Tft = WIN to MAX 


UNIT 








SNB4ALSB43 


SN74ALS843 










NUN TYP' MAX 


Mirl TYPt MAX 




'PLH 






7 


7 


ns 


'PHL 


D 


Q 


9 


3 


>PLH 




Q 






ns 


'PHL 


C 






'PLH 


PRE 


Q 






ns 


'PHL 


CLR 


Q 






ns 


'PZH 


OC 








ns 


'PZL 


Q 








'PHZ 


OC 








ns 


<PLZ 


Q 







'ALS844 switching characteristics Isee Note 1) 



PARAMETER 


FROM 
irNPUT) 


TO 
lOUTPUTI 


VCC = 4.5 V ro 5.5 V, 

Cj. = 50 pF. 

Rl = 500 a, 

R2 = 500 Si. 

Ta " MIN to MAX 


UNIT 


SN54ALSB44 


SN74ALS844 


MIN TYP' MAX 


MIN TYP' MAX 


'PLH 





Q 


7 


7 


ns 


'PHL 


9 


9 


'PLH 


c 


Q 






ns 


IPHL 






'PLH 


PRE 


Q 






ns 


'PHL 


CLR 


Q 






ns 


'PZH 


OC 


Q 






ns 


'PZL 






tpHZ 


OC 


Q 






ns 


'PLZ 







^All Ivpicat wftfues are a1 = 25^. 

NOTE 1: Foi load circuit and volTaftc wavofoima. see page 1-12 of The TTL Oala Book. Voluma 3. 



Additjonal Information on these products can be obtained from the factory as It becomes available. 
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TYPES SN54AS843, SN54ASB44 
SN74AS843, SN74AS844 

9-BIT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 



recommended operating conditions 









SfUE4ASa43 


SM74AS843 










Shl54AS844 


SN74AS644 


UNIT 








IVIIN 


NOM 


MAX 


MIN NOM MAX 




vcc 


Suppfy voltagfc 




4.S 


5 


55 


4.5 5 5.5 


V 


V|H 


High-level input voltage 




2 


2 


V 




Low-level input voltage 




0.8 


0,8 


V 


Iqh 


High-level output current 




-24 


— 24 




lOL 


Low-level output current 




32 


48 


mA 


tw 


Pulse duration, enable C high 


CLR or PRE low 


5 


4 




C high 


5 


4 


ns 




Setup time, data before enable CI 




3.5 


2.5 


ns 


th 


Hold time, data after enable CJ 




3.B 


2.5 


ns 


tir Recaverv time 


PRE 


17 


15 




CLR 


16 


14 


ns 


Ta 


Operating free-air temperature 




-B6 




125 


70 





electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted] 















Sni54ASB43 


SN74ASS43 




PARAMETER 






TEST CONDfTIOf\IS 


SN54ASa44 


SN74AS844 


UNIT 














MIN TYP' 


Max 


MIN TYP' 


MAX 




V|K 






4.5 V, 


Ij = - 18 mA 


- 1.2 


- 1.2 


V 






VCC 




4.5 V. 


Iqh = -2 mA 


Vcc-2 


Vcc-2 




Vqh 




vcc 




4.5 V, 


Iqh - - 1 5 mA 


Z.4 3.2 


2,4 3.2 


V 






Vcc 




4.5 V, 


'oh ~ 2^ ttlA 


2 






Vol 


Vcc 




4.5 V, 


IQL = 32 mA 


0.25 


0.5 










4.5 V. 


IqL - 48 mA 




0.35 


0-5 


V 


'OZH 


Vcc 




S.S V, 


Vq = 2.7 V 


50 


50 


|,A 


'OZL 


Vcc 




5.5 V, 


Vo = 0.4 V 


-SO 


-50 


,.A 


l| 


Vcc 




5.5 V, 


V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc 




5.5 V. 


Vf = 2.7 V 


20 


20 


;<f< 


l|L 


Vcc 




5.B V, 


V| - 0.4 V 


-0,5 


-0.5 


mA 


'o' 




Vcc 




5.5 V, 


Vq = 2.25 V 


-30 


-112 


-30 


-112 


mA 












Outputs high 


37 


62 


37 


62 






■AS843 








Outputs fQV^ 


SB 


92 


56 


92 




Ice 




Vcc 




5.5 V. 


Outputs disabfed 


56 


92 


S6 


32 


mA 






Outputs high 


39 


64 


39 


64 




■AS844 








Outputs low 


58 


95 


58 


95 














Outputs disabled 


58 


95 


58 


95 





^Alt typical values aj-e al V^C 5 ~ 25 "C. 

^ThB OLiTpul concfilions have been chosen to piodijce a current that cfoscly appro xi mates one half o1 the true sho/t-ctrcun ouiput current, Iqs- 
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TYPES SN54AS843, SN54AS844 
SN74AS843, SI\f74AS844 
9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



'ALS843 switching characteristics (see Note 11 



PARAMETER 


FROM 
(INPUTS 


lOUTPUT) 


VCC = 4.B V 10 5.5 V, 

Cl = 50 pF. 

R1 = 500 R, 

RZ = 500 a. 

Tfl = MIN to MAX • 


UNIT 


Srj54AS843 


SN74AS843 


MIN MAX 


MIN MAX 


tPLH 


D 





1 8.5 


1 6.5 


ns 


IPHL 


1 10 


1 9 


<PLH 


C 





2 13 


2 12 


ns 


IPHL 


2 13 


2 12 


'PLH 


PRE 


Q 


2 12 


2 10 


ns 


'PHL 


CLR 


Q 


2 14 


2 13 


ns 


'PZH 


OC 


Q 


2 13.5 


2 10,5 


ns 


•PZL 


2 14. S 


2 11.5 


IPHZ 


OC 


Q 


1 10 


1 8 


ns 


'PLZ 


1 10 


1 8 



'ALS844 switchirvg characteristics (see Note 1) 



PARAMETER 


FROM 

<INPtlTI 


TO 
lOUTPUTl 


VcC ■= 4.5 V to 5.5 V, 

Cl = BO pF, 

R1 ■= BOO Q, 

R2 - 500 a 

Ta - IU1IN TO MAX 


UNIT 


SN54AS844 


SN74AS844 


MIN MAX 


MIN MAX 


'PLH 


D 


Q 


7 1 1 


1 8.5 


ns 


'PHL 


1 11 


1 10 


'PLH 


C 





2 14 


2 12. S 


ns 


'PHL 


2 14 


2 13 


'PLH 


PRE 


Q 


2 12 


2 10 


ns 


'PHL 


CLR 


Q 


2 14.6 


2 13.5 


ns 


'PZH 


OC 


Q 


2 14.5 


2 12 


ns 


'PZL 


2 15 


2 13.5 


'PHZ 


OC 


Q 


1 10 


1 8 


ns 


'PLZ 


1 10 


1 8 



NOTE I: For loaO circuit and voliaije vwavalofms, sea page 1-12 ot The TTL Data BQok, Volume 3. 
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TYPES SN54ALS843, SN54ASa43, SN54ALSB44. SN54AS844 

SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 

9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



D flip-flop signal conventions 

It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic 
symbol based on the assumption of true data (Dl inputs. Then outputs that produce data in phase with 
the data inputs are called Q_and thosa producing comolementary data are called Q. An input that causes 
a Q output to go high or a Q output to go low is called Preset; an input that causes a Q output to go high 
or a Q output to go low is called Clear. Bars are used over these pin names (PRE and CLRI if they are 
active-low. 

The devices on this data sheet are second-source designs and the pin-name convention used by the original 
manufacturer has been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuit_p and Q. In some applications it may be advantageous to redesignate the inputs and outputs as 
D and Q. In that case, outputs should be renamed as shown beiow. Also shown are corresponding changes 
In the graphical symbol. Arbitrary pin numbers are shown in parentheses. 

Notice that Q and Q exchange names^ which causes Preset and Clear to do likewise. Also notice that the 
polarity indicators |tS:=.| on PRE and CLR remain since these inputs are still active-low, but that the presence 
or absence of the polarity changes at D, Q, and Q. Of course pin 5 (Ql is still in phase with the data input 
D, but now both are considered active high. 



PRE 

CLK 


m 




s 


(21 




>CT 






D 


(31 




ID 


CLR 


(D 




R 







(5) 



CLR ■ 

CLK - 



(11 




R 




(21 


■.^ (S) 


>C1 










131 


rs 


ID 




(4) 




(61 


1^ 


S 









152 
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TYPES SIV54ALS845, SN54AS845, SN54ALS84G, SN54ASB46 
SN74ALS845. SN74AS845, SN74ALS84B, SN74AS846 
B-81T BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



□2825, DECEMBER 1983-HEVISEO FEBBUARY 13B4 



3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provides Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-blt latches feature three-state outputs 
designed specifically for driving highly capacltive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent D-type. The 
'ALS845 and 'AS845 have noninverting data (Dl 
Inputs. The 'AL S846 an d 'AS 846 have inverting 
D inputs. Since CLR a nd P RE are independent of 
the clock, taking the CLR input low will c ause 
the eight Q outputs to go low. Taking the PRE 
input low will ca use the eight Q outputs to go 
high. When both PRE and CLR are taken low, the 
outputs will follow the preset condition. 

A buffered output control |0C) Input can be used 
to place she eight outputs In either a normal 
logic state (high or low levels) or a high- 
impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines 
significantly, The high-Impedance state and 
increased drive provide the capability to drive 
the bus lines in a bus-organized system without 
need for interface or pull-up components. 



SNB4ALS845, SN54AS345 . 
SN74A1.S845, SN74ASB4B . 

(TOP VIEWl 

0C2 C 

id: 

2D|I 



JT PACKAGE 
NT PACKAGE 



3D L 5 
40 C 6 
5D C ' 

BOZe 

CLB : 11 



J3 3 0E3 

2!] 10 

18 D SO 

it] 60 
16 3 70 

is] aa_ 

u 2 PPE 



$N54ALS845, SNB4ASB'i5 . 
SN74ALSB45. SN74ASa4S . 

HOP VIEW) 



. FH PACKAGE 
. FN PACKAGE 



2D ]B 

3D ]8 

4D ]) 

NC ]B 

5D ]a 

6D ]10 

7D 311 



■ >iO 

L_JLJ._JLJl^LJLJ 



Qllt Q tj U I'W O 



\ 




25[ 


2Q 


l'[ 


aa 


23[ 


4Q 


"I 


NC 


21[ 


50 


20[ 


6Q 


"[ 


7Q 


/ 





SNe4ALS346. SN54AS846 . . . JT PACKAGE 
SI>174ALSS4e, SN74ASB46 ... NT PACKAGE 
(TOP VIEW) 



oc^L 2 
idC 3 

2DC' 

4dC6 
50 [7 

7B:9 

_aD L 10 

CLR : 1 1 
GND :i!_ 



13 2 oca 
22] 10 

21 II 20 
20 3 30 
19 3 40 
IB 3 5Q 
17 3 60 
16 3 20 
15 3 BQ 
11 3 E 



SrjS4ALS846, SNS4AS346 
SN74ALS846, SN74ASS46 



. . FH PACKAGE 
. . FN PACKAGE 



(TOP VIEWl 

't^ lolo r > b - 



d 3 i 1 3H 27 76 



!B ]6 
3D }S 
iB ]7 
NC ]S 
55 ]9 

6S ]io 

70 ]ll 



V2 13 U 15 16 17 ia 



IS[ 20 
21 [ 30 
!3[ 4Q 
J2[ NC 
2l[ 5Q 
20[ 6Q 
l!l[ 7Q 



NC— No imamal cnnnection 
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TYPES SN54ALSB45, SN54AS845, SN54ALSB46, SN54AS846 

SN74ALS845, SN74ASB45, SN74ALS846, SN74AS84S 

B BIT BUS INTERFACE D TYPE LATCHES WITH 3 STATE OUTPUTS 



The output controls (0C1, 0C2, 0C3I do not affect the internal operation of the latcfies. Old data can 
be retained or new data can be entered while the outputs are in the high-impedance state. 

The SN54ALS845, SNS4AS845, SN54ALS846, and SN54AS846 are characterized for operation over 
the full military temperature range of -55 ">C to 125''C. The SN74ALSB45, SN74AS845, SN74ALS846, 
and SN74AS846 are characterized for operation from 0°C to 70°C. 



FUNCTION TABLES 



'ALS84S, 'ASe4S 



'ALSBte. 'ASa4B 



INPUTS 


OUTPUT 


PRE 


CLR 


0C1 


QC2 


0C3 


C 


D 


Q 


L 


H 


L 


L 


L 


X 


X 


H 


H 


L 


L 


L 


L 


X 


X 


L 


L 


L 


L 


1. 


L 


X 


X 


H 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 


L 


L 


X 


Qo 


X 


X 


L 


L 


H 


X 


X 


Z 


X 


X 


L 


H 


L 


X 


X 


z 


X 


X 


L 


H 


H 


X 


X 


z 


X 


X 


H 


L 


L 


X 


X 


z 


X 


X 


H 


L 


H 


X 


X 


z 


X 


X 


H 


H 


L 


X 


X 


z 


X 


X 


H 


H 


H 


X 


X 


z 



INPUTS 


OUTPUT 


PRE 


CLR 


0C1 


0C2 


0C3 


C 


□ 


a 


L 


H 


L 


L 


L 


X 


X 


H 


H 


L 


L 


L 


L 


X 


X 


L 


L 


L 


L 


L 


L 


X 


X 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


H 


L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


L 


L 


X 


Qo 


X 


X 


L 


L 


H 


X 


X 


z 


X 


X 


L 


H 


L 


X 


X 


z 


X 


X 


L 


H 


H 


X 


X 


z 


X 


X 


H 


L 


L 


X 


X 


z 


X 


X 


H 


L 


H 


X 


X 


z 


X 


X 


H 


H 


L 


X 


X 


z 


X 


X 


H 


K 


H 


X 


X 


z 



logic symbols 



'ALSa45. 'AS845 



■12) 



:(23] 



, 131 



. I*) 



. (5) 



.16) 



.IZL 



,18) 



, 191 



80 



1101 



Gi 






EN 


S2 




R 




CI 






r 



(221 



(211 



(201 



1191 



MB) 



II') 



1Q 
20 
3Q 
40 
SO 



(15) 



OC1 
6C2 
0C3 
PRE 
CLR 
C 

10 

ZD 
35 
ID 
50 
ED 
7D 
BD 



■ALS846. ■AS846 



Ml 


[>. 


(2) 




(23) 


(^ 


i14) 




Ml) 




(13) 


13) 




14) 








(7) 




(S) 




191 


(10) 





ID > ZV 



1211 . 



(20) 



1191 



115) 



4Q 
50 
6Q 
70 
BO 



Pin nurribars $hqwn 0r$ (or JT and NT pac^ag^s. 

T)^es« svmbcis ofo in accordanca with IEEE Sid 9 and recent decisiana of IEEE. 
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TYPES SN54ALSB45, SN54AS845, SN54ALSB46, SN54ASB4G 
SN74ALS845, SN74AS845, SN74ALSB46, SN74ASB4B 
B BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



logic diagrams (positive logic) 

'ALS845, ■AS845 



'ALS846, 'AS846 



7^ 



M4) 



13) 



(41 



(SI 



(61 



(71 



(8) 



(91 



SD 



CLR 



(101 



(lilt 



10 2 :«P> 



1D Z >-c|P* 



ID 2 





S2 




>C1 




ID 


2 


R 





ID 2 >-c(j> 



ID 2 5-c|_^> 



I2ZI 



(21) 



(201 



(19) 



-5Q 



(16) . 



rJ ^ (15 

ID 2 ^-^%> 



;(23l 



: (111 



;(8) 



;(91 



-(101 




S2 




■C1 




ID 


2 


R 





(16). 



S2 




> CI 




ID 


2 


R 





iD2>-<i: ^ 



absolute maximum ratings over operating free-air temperature range (unless otKerwise noted) 



Supply voltage, Vcc • ■ - • 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: 

SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 — 55°C to 125°C 

SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 -0°C to 70°C 

Storage temperature range -eB^C to 150°C 



PRODUCT PREVIEW Ji« 
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TYPES SN54ALS845, SN54ALS846 
SN74ALS845, SN74ALS846 

8 BIT BUS INTERFACE D TYPE LATCHES WITH 3 STATE OUTPUTS 



recommended operating condtttons 





SN54ALS845 
SNB4ALS846 


SN74AIS845 
SN74ALS84e 


UNIT 


MIIV NOM MAX 


MIN NOM MAX 




VCC Suppty voltage 


4.6 5 5.5 


4.5 S 5.5 


V 


V|f( High-level inpu! voltage 


2 


2 


V 


ViL Low'levijl input village 


0.8 


0.8 


V 


'oh High-level output current 




-2.6 


mA 


Iql Low-level output currant 


12 


24 


mA 


Ivv Pulse duration 


CLR or PRE low 








C high 






ns 


tgu Setup time, data before enable Ci 






ns 


Hold time, data after enable CI 


■ALSa45 






ns 


■ALS846 






Tft Operating free-air temperature 


-SB 12S 


70 


»c 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


PARAMETER 


TEST CONDITIONS 


5N54ALS845 
SNS4Al,S846 


SN74ALSS45 
SN7'IALS846 


UNIT 


MIN TYP ' MAX 


MIN TYP' MAX 


V|K 


Vcc = 4-5 V, l| = - 18 mA 


-1.5 


-1.5 


V 


VOH 


Vcc » "1.5 V to 5.5 V. loH = -0-4 niA 


Vcc -2 


Vcc -2 


V 


Vqq = 4.5 V. IQH - -1 mA 


2.4 3.3 




Vcc ^ ''■5 V, IQH = -2-6 mA 




2.4 3.2 


Vol 


Vcc = "f-S V. lOL = 12 mA 


0.25 0.4 


0.25 0.4 


V 


Vcc = 4.6 V, Iql = 24 mA 




0.35 0.5 


Iqzh 


Vcc = 5.5 V, Vq = 2.7 V 


20 


20 


cA 


'OZL 


Vcc 5.5 V, Vq = 0.4 V 


- 20 


-20 


kA 


'1 


Vcc = 6-5 V, V( = 7 V 


0,1 


0.1 


mA 


l|H 


Vcc = 5-5 V, Vj = 2,7 V 


20 


20 


/<A 


l|L 


Vcc = 5.B V, V| = 0.4 V 


-0.1 


-0.1 


mA 




Vcc = 5.5 V. Vo = 2.25 V 


-15 -70 


-15 -70 


mA 


Ice 


'ALS845 


Vcc = 5.5 V 


Outputs high 






mA 


Outputs lov^ 






Outputs disabled 


2S 


25 


■ALS846 


Outputs high 






Outputs low 






Outputs tJisabled 


28 


28 



All tvpical values arc ai Vq^ ^ 5 v. T^ = 25'C. 

The ouipui condiiions have been chosen to ptaduce a currigni that closety appj-oximBiBs. one half ol ifie true shoft-ctrcun output cuirent, Iq^, 



AildUional information on these products can be abteined fratn the factory as it becomes avaifabls. 
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TYPES SN54ALS845, SN54ALS846 
SAI74ALS845, SN74ALS846 
8-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 



'ALS845 switching characteristics (see Note 1) 



PARAMETER 


FROM 
(INPLJT) 


TO 

lOUTPUT) 


Vcc = 'i-S V to 5.5 V. 
Cl = 50 pF, 

R1 - soon, 

R2 = 500 !!, 

Tfl = MIN to MAX 


UNIT 


SNS4ALS84G 


SN74ALS84B 


MIN TYP' MAX 


MIN TYP' MAX 


>PLH 


D 


Q 


7 


7 


ns 


'PHL 


9 


9 


IPLH 


C 


Q 






ns 


fpHL 






'PLH 


PRE 


Q 






ns 


'PHL 


ClB 


Q 






ns 


'PZH 


oc 


Q 






ns 


'P2L 






'PHZ 


(3c 


Q 






ns 


'PLZ 






ALS846 switching characteristics (see Note 11 


PARAMETER 


FROM 
(INPUTI 


TO 

(OUTPUTI 


Vcc = ^-^ '0 5-5 V, 

Cl = SO pF. 

R1 = 500 (1, 

R2 = 500 (1. 

Tft = MIN to MAX 


UNIT 


SN54ALSS46 


SN74ALS84E 


MIN TYP' MAX 


MIN TYP' MAX 


'PLH 


D 


Q 


7 


7 


ns 


tPHL 


9 


9 


'PLH 


C 


Q 






ns 


'PHL 






IPLH 


PRE 


Q 






ns 


'PHL 


CLB 


Q 






ns 


'PZH 


OC 


Q 






ns 


'PZL 






'PHZ 


OC 


Q 






ns 


'PLZ 







''Alt typical values ai8 at V^^q ^ 5 V. - 25°C. 

NOTE 1; For loatf circuil and voliago waveforms, see pDge 1-12 of the TTL Data Bcok, Volume 3. 



Addi!tiona[ information on these products can bo ablained from the factory as it becomes availablo.. 
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TYPES SN54AS845, SN54ASB46 
SN74AS845, SI\I74AS846 

8 BiT BUS IMERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



recommended operating conditions 









SNG4AS845 


Srj74AS845 










SN54AS346 


SN74AS846 


UNIT 








MIN KOM IVIAX 


MIN NOM MAX 




Vcc 


Supply voliage 




4.5 5 5,S 


4.5 5 5.5 


V 


V|H 


High-level input voltage 




2 


2 


V 


V|L 


Low-level input voltage 




0.8 


o.a 


V 


IQH 


High-level output current 




-24 


-24 


mA 


lOL 


Low-level output cur:enl 




32 


43 


mA 




Pulse tiuration 


CLH or PRE low 


5 


4 


ns 


C high 


5 


4 


'su 


Setup lime, data before enable Ct 




3.5 


2.5 


ns 


<h 


Hold time, [)si3 after enaljlo C t 




3.5 


2.5 


ns 


tf Recovery Time 


PRE 


17 


15 


ns 


CLR 


16 


14 


Ta 


Operating free-air temperature 




-55 125 


70 


°c 1 



elactrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 



PARAIWETER 


TEST CONOITIONS 


SN54AS845 
SM54AS34E 


SN74AS845 
SI\174AS846 


UNIT 


IVtIN TVP' MAX 


MIN TVP' MAX 


ViK 


Vcc = 4-5 V, l| = - 18 mA 


- 1.2 


- 1.2 


V 




Vcc = 4.5 V, iQH ' -2 mA 


Vcc -2 


Vcc -2 


V 


Vcc = V, Iqh = - 1 5 mA 


2.4 3.2 


2.4 3.2 


Vcc = t-S V, lOH = -24 mA 


2 


2 


Vol 


Vcc = 4.5 V. Iql = 32 mA 


0.2B 0.5 




V 


Vcc ''■S V. iql = "3 f"* 




0.35 O.b 


IQZH 


Vcc = 5.5 V, Vq = 2.7 V 


50 


50 


/lA 


IQZL 


Vcc = B.5 V, Vq - 0.4 V 


- 50 


-50 


J.A 


h 


Vcc ' S.6 V, V| = 7 V 


0.1 


0.1 


mA 


llH 


Vcc = 5.5 V, V| = 2.7 V 


20 


20 


liA 


'IL 


Vcc = 5.5 V, V| = 0.4 V 


-0.5 


-0-5 


mA 




Vcc = 5.5 V, Vq ^ 2.25 V 


30 - 1 1 2 


- 30 - 1 1 2 


mA 


Ice 


■AS845 


Vcc = S.5 V 


Outputs fiigfi 


35 58 


36 58 


mA 


Outputs low 


52 85 


52 85 


Outputs disabled 


52 as 


52 85 


'AS846 


Outputs high 


36 


36 


Outputs 3dw 


63 


53 


Outputs disabled 


S3 


63 



^AH Tvpical values are ai V^c = 5 V, Ta ^ 2^°C- 

*Tho oulpul cordJitions huvfi bficn chosen :o produce a cuffDni ihai closely approKimaties one hall oi the True short cucuii output curfont, \q^. 



Additions! Informstjon on these products can he obtainQd from the faciory as \i bocomes available. 
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TYPES SN54ASB45, SNS4AS846 
SN74ASB45, SN74ASB46 
B BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 



'AS845 switching characteristics (see IMote 1) 



PARAMETER 


FROM 
(INPUT! 


TO 
(OUTPUTI 


Vcc = "t-S V 10 5.5 V, 

Cl = 50 pF, 

R1 = BOO n. 

H2 = 500 a. 

Ta = MIN to MAX 


UNIT 


SNE4ASB45 


SN74AS84S 


MIN MAX 


MIN MAX 


IPLH 


D 


Q 


1 8.5 


1 6.5 


ns 


IpHL 


1 10 


1 9 


tPLH 


C 


Q 


Z 13 


2 12 


ns 


'PHL 


2 13 


2 12 


'PLH 


PRE 


Q 


2 12 


2 10 


ns 


'PHL 


CLR 


Q 


2 U 


2 13 


ns 


'PZH 


DC 


Q 


2 13.5 


2 10.5 


ns 


'PZL 


2 14.5 


2 11.5 


•PHZ 


oc 


Q 


1 10 


1 8 


ns 


'PLZ 


! 10 


1 e 



'AS846 switcliing characteristics [see Note 1) 









Vqq = 4.5 V to 5.5 V, 










C|_ = SO pF. 












R1 = 500 1). 




PARAMETER 


FROM 


TO 


R2 ^ 500 !), 


UNIT 


(INPUTI 


(OUTPUT) 


Ta = MIN to MAX 










SNS4AS846 


SN74AS84e 




MIN TYPf MAX 


MIN TYP* MAX 


IPLH 


D 


Q 


4 


4 


ns 


'PHL 


4.5 


4,5 


'PLH 


C 


Q 






ns 


'PHL 






'PLH 


PRE 





5 


5 


ns 


IPHL 




Q 


5.5 


5.5 


ns 


'PZH 


OC 





6 


6 


ns 


IPZL 


6 


6 


'PHZ 


OC 


Q 


4 


4 


ns 


'PLZ 


a 


5 



'ah tv;3ical values are a\ T^ = 25 "C. 

NOTE I: For load circLit and voUagc wnveforms. sen poge 1-12 of The TTL Data Book, Volume 3. 



Additional Information on Ihase products can bo obtained from the factory os it becomes available. 
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TYPES SN54ALS845, SN54AS845, SN54ALS846, SN54ASB46 

SN74ALS845, SN74AS845, SN74ALS84E. SN74ASM6 

B-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 



D flip-flop signal conventions 

It is normal Tl practice to name the outputs and other inputs of a D-tvpe latch and to draw Its logic 
symbol based on the assumption of true data ID) inputs. Then outputs that produce data in phase with 
the data inputs are called Q and those producing complennentarv data are called Q. An input that causes 
a Q output to go high or a Q output to go low is called Preset: an input that causes a Q output to go high 
or a Q output to go low is called Clear. Bars are used over these pin names (PRE and CLRj if they are 
active-low. 

The devices on this data sheet are second-source designs and the pin name convention used by the original 
manufacturer has been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuit_p and Q. In some applications it may be advantageous to redesignate the inputs and outputs as 
D and Q. In that case, outputs should be renamed as shown below. Also shown are corresponding changes 
in the graphical symbol. Arbitrary pin numbers are shown in parentheses. 

Notice that Q and Q exchange nam es, w hich causes Preset and Clear to do likewise. Also notice that the 
polarity indicators (tSi. 1 on PRE and CLR remain_since these inputs are still active-low, but that the presence 
or absence of the polarity indicator changes at D, Q, and Q. Of course pin 5{Q) is still in phase with the data 
input D, but now both are considered active high. 




(1) 




12) 


(31 




14) 





PRE 

CLK 


11) 




s 


(2) 




CI 






D 


(3) 




1D 






CLR 


(4) 




R 



(5) 



IS' 5 
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TYPES SN54AS850, SN54AS851, SN74AS850, SAI74ASB51 
1 OF 16 DATA SELECTORSfMULTIPLEXERS WITH 3-STATE OUTPUTS 



0ECEMB6R 19S3-neviSED APRIL 1984 



4-Lme to 1-Llne Data Selectors/Multiplexers 
That Can Select 1 of 16 Data Inputs, 
Typical Applications: 

Boolean Functtpn Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

Cascadable to n-Bits 

3-State Bus Driver Outputs 

■AS850 Offers Clocked Selects; 'AS851 
Offers Enable- Controlled Selects 

Has a Master Output Control (G) for 
Cascading and Individual Output Controls 
(GY, GW) for Each Output 

Package Options Include both Plastic and 
Ceramic Carriers in Addition to Plastic and 
Ceramic DIPs 

Dependable Texas Instruments Quality and 
Reliability 



description 



These four-line to one-line data 
selectors/multiplexers provide full binary 
decoding to select one-of-sixteen data sources 
with complementary Y and W outputs. The 
'ASSBO has a cloclt-contfolled select register 
allowing for a symmetrical presentation of the 
select inputs to the decoder while the 'AS851 
has an enable-controlled select register allowing 
the user to select and hold one particular data 
line. 



SNS4AS850. SNS4AS8S1 . . . JD PACKAGE 
SN74AS850. SN74ASaBl . . . N PACKAGE 
ITOP VKW 

D6II2 27PDS 

D4 C 1 
D3 C S 

D2 Ee 

D1 C 7 

DO C e 

GY |l9 
G C 10 

GW C n 

CLK/SC* C 12 
W 13 
GND 11 



SN54ASeS0. SN54AS651 . . 
SN74AS8S0. SN74AS861 . . 

(TOP VIEWI 



FH PACKAGE 
m PACKAGE 



D3 ]5 
02 ]G 
D1 ]7 
DO ]8 
GY ]9 
G ]'0 
GW ]" 



u 

^ if> tD O 03 O) 
Q Q Q Q > Q Q 

LJI ^LJLJLJl_ILjr> 

A 3 1 1 28 27 26 



12 13 14 15 IG 17 18 
■ 1— 1 1— I n I— 1 1— 1 1— 1 1— I 

• > Q to O 
lU ^ Z f W 



2S[ DID 
24[ D11 
23[ D12 
23[ D13 
2l[ D14 
20[ 01 5 
19[ Y 



•CLK for 'ASS50 or 5C for 'AS361 



A buffered group of output controls IG, GY, GW) 
can be used to place the two outputs in either 
a normal logic (high or low logic level) or a high- 
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without the 
need for interface or pull-up components. 

The output controls do not affect the internal operations of the data selector/multiplexer. New data can 
be setup while the outputs are in the high-impedance state. 

The SN54AS850 and SN 54 ASS 51 are characterized for operation over the full military temperature range 
from -55°C to 125°C. The SN74AS850 and SN74AS851 are characterized for operation from 0°C to 
70°C. 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 

1 OF 16 DATA SELECTORS/MUITIPLEXERS WITH 3-STATE OUTPUTS 



INPUT SELECTION TABLE 



OUTPUT FUNCTION TABLE 



SELECT INPUTS 


ASeso 


'Asesi 


INPUT 


S3 


S2 


SI 


SO 


CLK 


sc 


SELECTED 


L 


L 


L 


I 




L 


DO 


L 


L 


L 


H 




L 


D1 


L 


L 


H 


L 




L 


□ 2 


L 


L 


H 


H 




L 


D3 


L 


H 


L 


L 




L 


04 


L 


H 


L 


H 


t 


L 


05 


L 


H 


H 


L 




L 


06 


L 


H 


H 


H 


t 


L 


D7 


H 


L 


L 


L 


t 


L 


□8 


H 


L 


L 


H 




L 


09 


H 


L 


H 


L 




L 


□ 10 


H 


L 


H 


H 




L 


Dll 


H 


K 


L 


L 




L 


D12 


H 


H 


L 


H 




L 


013 


H 


H 


H 


L 




L 


014 


H 


H 


H 


H 


t 


L 


016 


X 


X 


X 


X 


H or L 


H 


□n 



G 


GY 


GW 


OUTPUTS 
Y W 


H 


X 


X 


Z Z 


L 


H 


L 


Z Z 


L 


L 


L 


Z 


L 


H 


H 


z "d 


L 


L 


H 


D D 



□ - leva! ol sgfecled input P0-D1S 



Dn ^ ihe input sBlflcted before ihe mosl-tecenl low-to-high transition of CLK 
or SC. 



logic symbols 



'AS851 



I10(r 




(Ill 



scii^ 



so 

SI 
S2 
53 
□0 
01 
02 
D3 
04 
D5 
06 
07 

oa 

09 

oto 
□11 ■ 

D12' 
D13 
D14 
DIS 



(1BI 
117) 
IIEI 
(151 
IB) 
17) 
IB) 
16) 
14) 
13) 
12) 
(II 
1271 
(26) 
125) 
(241 
(23) 
(221 
1211 
120) 



(131 , 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 
1 OF IB DATA SELECTORSIMULTIPLEXERS WITH 3-STATE OUTPUTS 




TYPES SN54ASa50, SN54AS851, SN74AS850, SN74AS851 

1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage 7 y 

Operating free-air temperature range: SN54AS850, SN54AS851 -55°Cto125°C 

SN74AS850, SN74AS8S1 0°C to 70°C 

Storage temperature range -65°C to 150°C 



recommended operating conditions 





SN54AS8Ba 


SN74AS850 




fWfN NOM MAX 


MIN NOM fUlAX 


UNIT 


Vcc Supply uoltage 


4.5 5 5.5 


4.5 5 5.5 


V 


V|n High-Sevfil input voltage 


2 


2 


V 


V|L Low-level input voltaae 


0.8 


0.8 


V 


IqH High-level output current 


-12 


- 15 


mA 


'OL Low-level output current 


32 


48 


mA 


'clock Cteck frequency 




60 


IVIHz 


tw Pulse riuration 


CLK high 




8 


ns 1 


CLK low 




8 


tsu Setup time, SGtecl inputs before CLK1 




10 


ns 1 


ih f^pld time, select inputs after CLKI 







ns \ 


Operating free-air temperature 


-55 125 


70 


°C 


alectrfcal chare 
noted) 


cteristics over recommended operating free-air temperature 


ange (unless oth 


irwise 


PARAIVIETEH 


TEST CONDITIONS 


SN54AS850 1 SN74AS8S0 


UNIT 


MIN TYP' MAX 


MfN TYP' MAX 


V|K 


Vcc = ''■5 V. Ii = -18 mA 


- 1.2 


-1.2 


V 




Vcc = "f-S V to 5.S V. Iqh = -2 mA 


Vcc -2 


Vcc -2 


V 


Vcc = 1.5 V, Iqh = -12 mA 


2 3.2 




Vcc = i.s V, Iqh = -15 mA 




2 3.3 


Vol 


Vcc = *-B V, Iql = 32 mA 


0.25 0.5 




V 


Vcc " ''.5 V, loL = 43 mA 




0.35 0.6 


Iqzh 


Vcc = S.S V, Vo = 2.7 V 


50 


50 




IQZL 


Vcc = 5-6 V. Vo = 0.4 V 


-50 


-50 


1.A 


1) 


Vcc 5.5 V, V| = 7 V 


0-1 


0.1 


n^A 


l|H 




Vcc = 5.5 V, V| = 2.7 V 


20 


20 


^A 


■IL 


D. E 


Vcc - S.S V, V| - 0.4 V 


- 1 


- 1 


mA 


All olhiers 


-0,5 


-0.5 




Vcc = 5.6 V, Vo = 2.25 V 


-30 -112 


- 30 - 1 1 2 


mA 


Ice 


Vcc = 5,8 V 


Outputs active 


50 


50 81 


mA 


Outputs disabled 


52 


52 85 



All typical values are at Vqq - 5 V, T/^ = 25°C. 

The output cor^ditrons have been choson to produce a current that closely appfojiimatei pne-hatl o' trie true shon-cifcuit current, f| 



Additional Information on thti&B products can ba obtained from tho factory as it becomBs available. 
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TYPES SN54ASB50, SN74AS850 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 



switching characteristics {see Note 1) 



PARAMETER 


FROM 

f IhlDI ITI 


TO 

irtt ITDI ITl 


VcC = * S V to 5.5 V, 

Cl = 50 pp. 

R1 = 500 1), 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 


SN54AS850 




MIN TYP' MAX 


MIN MAX 


^max 








60 


MHz 


^PLH 


Any D 


Y 


5 


3 10.5 


ns 


tPHL 


7 


3 1 1 


fPLH 


Any D 


W 


S 


3 8 


ns 


'PHL 


3.5 


1 G 


tPLH 


CLK 


Y 


10.5 


3 1'4,5 


ns 


^PHL 


12 


3 17.5 


tpLH 


CLK 


W 


10 


3 1 5 


ns 


IPHL 


9 


3.5 13 


^PZH 


G 


Y 


5 


2 6 


ns 


*PZL 


6 


3 1 1 


'PHZ 


Q 


Y 


5 


1 6 


ns 


IpLZ 


6.5 


2 B 


tPZH 


G 


W 


5 


Z 8 


ns 


^PZL 


11 


3 21 


^PHZ 


G 


w 


5 


1 6 


ns 


^PLZ 


5.5 


2 8 


'PZH 


GY 


Y 


5 


2 8 


ns 


'PZL 


6 


3 1 1 


'PHZ 


GY 


Y 


5 


1 6 


ns 


tpLZ 


5.6 


2 8 


tpZH 


GW 


W 


6 


2 10 


ns 


>PZL 


11 


3 25 


'PHZ 


GW 


W 


3.5 


1 6 


ns 


tpLZ 


7.5 


2 n 



IaiI typical valuaa bfq Qt V^c - ^ ^> "^A - 25 "C. 

NOTE 1: For load cifcuft antf voltaoe vwawalorms, hbb pago 1-12 at The TTL Data Book, Valums 3. 
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TYPES SN54AS851, SN74AS851 

1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 



recommended operating conditions 









SN84AS851 


SN74AS851 


UNIT 








rVfIN NOM 


MAX 


MIN NOM MAX 


Vcc 


Supply voltage 




4.5 5 


5.5 


4-S 5 5.5 


V 


V|H 


High-levei inpu: voltage 




2 


2 


V 


V|L 


Low-level input vaitage 




0.8 


0.8 


V 


Iqh 


High-level output current 




- 12 


-15 


mA 


lOL 


Low-level output current 




32 


48 


mA 


<w 


Pulse (Juration | SC low 






10 


ns 


<su 


Setup time, select inputs before SC^t 






4.5 


ns 


th 


Hoici time, select inputs after SC t 











Ta 


Operating free-air lemperature 




-55 


125 


70 


°C 



electrical characteristics over recommendetJ operating free-air temperature range 
(unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54AS851 


SN74ASB51 


UNIT 


MIN TYP' MAX 


MIN TYP' MAX 


V|K 


Vcc = 4-5 V. I| = -18 mA 


- 1.2 


- 1.2 


V 


VOH 


Vcc = 4.5 V to 5.S V. iQH = -2 mA 






V 


Vcc = '*-5 V, lOH = - '2 mA 


2 3.2 




Vcc = 4.5 V. Iqh = - 15 mA 




2 3.3 


Vol 


Vcc = ''■5 V. Iql = 32 mA 


0.25 0.5 




V 


Vcc = "S-S V, Iql = 48 mA 




0.35 0.6 


'OZH 


Vcc " S.5 V. Vq = 2.7 V 


50 


50 


(.A 


'OZL 


Vcc ^ 5-5 V. Vq = 0.4 V 


- 50 


-50 


;,A 


l| 


Vcc = 5.5 V, V| = 7 V 


0.1 


0.1 


mA 


l|H 


Vcc = 5-5 V. Vj = 2.7 V 


20 


20 


„A 


1 1°-^ 

"■ 1 All oihers 


Vcc = 5-5 V. Vt = 0-4 V 


- 1 


- 1 


mA 


-0.5 


-0.5 




Vcc = 6-6 V. Vq = 2.25 V 


-30 -112 


-30 -112 


m A 


'cc 


Vcc = 6.S V 


Outputs active 


50 


50 81 


mA 


Outputs cJisabletJ 


52 


52 85 



^All tvP'cal voljQs are hi ^qq - S V. Jf^ - 25"C, 

*The output conditions have dcon chosen m produce a current thai clos&ly approjumatps one-half of the true shon-circuit current, 



Additional rnformation an these products can bs obiained from tho factarv as it becomes available. 
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TYPES S!\I54AS851, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 



switching characteristics {see Note 1) 









vcc 


= 4.5 V \a S.5 V, 






1 






Cl = 


50 pp. 








PARAMETER 


FROM 
(INPUTI 


TO 
(OUTPUTI 


Rl - 

R2 . 


SOO !1, 

soo n. 






UNIT 








Ta 


MIN la MAX 












SNS4AS351 


SN74AS851 










MIN TYP' 


MAX 


MIN 


MAX 




tpLH 


Anv □ 




5 


3 


10.5 


ns 


tpHL 


Y 


7 




3 


11 


tpLH 


Anv 


W 


5 


3 


S 


ns 


tpHL 


3.5 


1 6 




^PLH 


so. SI, S2, S3 


Y 


12 


3 18 


ns 


tpHL 


1 5 


3 


19 




tpLH 


SO, SI, SZ, S3 


W 


12 


3 


16 


[^S 


IpHL 


10 


3 


15 


*PLH 


SC 


Y 


1 2 


3 


18 


ns 


tPHL 




1 S 


3 


20 


tpLH 


SC 


W 


12 


3 16 


ns 


IpHL 


1 1 


3 


15 


^PZH 




Y 


B.5 


2 B 


ns 


tp2L 


G 




7 


3 


11 


^PHZ 




Y 


3.5 


1 6 


ns 


lpL2 


G 


5 


2 8 




tp2H 




W 


5.5 


2 


e 


ns 


tp2L 


G 


1 1 


3 


Z1 


tpHZ 




W 


3.5 


1 6 


ns 


«PLZ 


G 


S 


2 


8 




'PZH 


GV 


Y 


5.6 


2 


B 


ns 


tpZL 


7 


3 


11 


<PHZ 


GY 


Y 


3,5 


1 6 


ns 


'PZL 


6 


2 


8 




<PZH 


GW 


W 


6 


2 


10 


ns 


<PZL 


12 


3 


26 




'PHZ 


GW 


W 


4 


1 6 


ns 


'PLZ 


8 


2 


11 





^A!l typical vhIlihs are at Vcc = 5 V, T^ - 25 °C. 

MOTE 1 : for load circuit and voltage waveforms, see pagu 1-12 of The TTL Data Book, Volume 3, 
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TYPES SN54AS850, SN54AS8S1, SN74AS850, SN74AS851 

1 OF IS DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 



TYPICAL APPLICATION DATA 

The 'AS850 or 'AS351 can be used as a 1 -of- 16 Boolean function generator. Figure 1 sfiows the 'AS850 
in one example. 




ENABLE- 



D IS ABLE- 



> 

r- 

> 



> 

CO 

o 

33 
O 

c 



COUNT. 
DISABLE 



OA 
OS 



ac 

QD 



to 



D3 
D4 



D5 
06 



07 

DB 
09 

□ ia 



□ 11 



FIGURE 1-1-OF-T6 BOOLEAN FUNCTION GENERATOR 
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TYPES SN54AS850, SN74ASB50 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WiTH 3-STATE OUTPUTS 



TYPICAL APPLICATION DATA 



CLOCK 




- Y 

-vv 




to 
t 

U 
OC 

u 

(0 

< 



< 

(0 
-J 

< 



FIGURE 2-1-OF-32 DATA/SELECTOH/MUtTIPLEXER 
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TYPES SI\I54AS850,SN74AS850 

1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 



TYPICAL APPLICATION DATA 




FIGURE S-l-OF-64 DATA SELECTOR/MULTIPLEXER 
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TYPES SN54AS877, SN74AS877 
8-BlT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

D26G1, DECEMBER 19M- REVISED FEBRUASY 1981 



Included among the Package Options Are Com- 
pact, 24-Pin, 300-mil-Wide Dips and Both 28- 
Pin Plastic and Ceramic Chip Carriers 

Buffered 3-State Outputs Drive Bus Lines 
Directly 

Cascadable to n-Bits 

Eight Selectable Transceiver/Port Functions: 

- A to B or B to A 

- Register to A or Register to B 

- Shifted to A or Shifted to B 

- Off-Line Shifts (A and B Ports in High- 

Impedance State) 

- Register Clear 

Particularly Suitable for Use in Signature- 
Analysis Circuitry 

Serial Register Provides: 

- Parallel Storage of Either A or B Input Data 

- Serial Transmission of Data from Either 

A or B Port 

Dependable Texas Instruments Quality and 
Reliability 



T7 



SN5<lASa77 JT PACKAGE 

SN74AS877 NT PACKAGE 

(TOP VIEWl 

22 H SERIN 

20 I|B2 
3 H B3 
a I|B4 
7 D B6 
a DB6 
5 J 87 
" H BB 

ap oa 



50 C 1 

51 C 2 
S2C3 
A1 C" 
A2 C 5 
A3C« 
A4 II 7 
A5 C B 
A6 

A7 C 1° 
GND 



SNS4AS877 . . 
SN74AS877 . . 

(TOP 



. . FH PACKAGE 
. . FN PACKAGE 
VIEWl 

Z 

O it E 
<J U uj 
Z > O W) 



A2 
A3 
NC 
A4 
A5 



A 3 2 1 2B27 26 



Al ]6 

]io 
A6 ]ll 



25[ Bl 
24 [ B2 
23 [ B3 
22 [ NC 
21 [ B4 
20 [ B5 
19[ B6 



12131415161718 



U CO 00 
2 a CQ CD 



NC - No internal connection 



description 

The 'ASa77 features Iwo 8-tiit I/O ports (A1-A8 and B1-BBI, an B-bit parallol-toad, serial-in, parallel-out shift register, 
and control logic. With these features, this device is capable of performing eight selectable trarjsceiver or port furictions, 
depending on the state of the three select lines SO.Sl ,and S2. These functions include: transferring data from port A to 
pon B or vice versa (i.e., the transceiver function), transferring data from the register to either port, serial shifting data 
to either port, performing off-line shifts (with A and B ports in high-impedance statel, and clearing the register. Syn- 
chronous parallel loading of the internal register can be accomplished from either port on the positive transition of the 
clock while seriallv shifting data in via the SERIN input. The 'ASa77 is ideally suited for applications needing signature- 
analysis circuitry to enhance system verification and/or fault analysis. All serial data is shifted right. All outputs are 
buffer-type outputs designed speciSically to drive bus lines directly and all are 3-state except for QS, which is a totem- 
pole output. 

The SN54AS877 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AS877 is characterized for operation from 0°C to 7Q°C. 



_ Couyrlgllt © 1982 by Texas Injtrumenli Incorporated 

Texas ^ z-i 
Instruments 

POST OFFICE aOX 225012 • DALLAS, TEX AS 76265 



TYPES SN54AS877, SN74AS877 

B-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 



FUNCTION TABLE 



MODE 
S2S1 SO 


CLOCK 


SERIN 


A1 Q1 B1 


A2 Q2 B2 


A3 as 83 


Ai Q4 e4 


AS 05 B5 


A6 06 B6 


A7 Q7 B7 


AS QS 68 


PORT 
FUNCTION 


L L L 
L L L 


H or L 
t 


X 

X 


ZQnAI 
Z Al Al 


Z Qn A2 
Z A2 A2 


Z Q„ A2 
Z A3 A3 


Z0nA4 
Z A4 A4 


2 On AS 
Z AS A5 


Z On A6 
Z A6 A6 


Z0„A7 
Z A7 A7 


Z On AS 
Z A8 AB 


• ATOB 


L L H 
L L H 


H or L 
1 


X 

X 


Bl Qn2 
Bl 81 Z 


B2 Q„Z 
B2B2Z 


83 Qn Z 

83 B3 Z 


B4 On Z 
B4 B4 Z 


B5 QnZ 
B5 B5 Z 


B6 On Z 
B6 B6 Z 


B7 Qn Z 
B7 B7 Z 


B8 QnZ 
B8 BBZ 


B TO A 


L H L 
L H L 


H or L 

t 


X 
X 


X 0„ Ql 
Z A! Al 


X Qn Q2 
Z A2 A2 


X Qn Q3 
Z A3 A3 


X Qn Q4 
Z A4 A4 


X On Q5 
2 AS A5 


X On 06 
Z A6 A6 


X On 07 
Z A7 A7 


X On OB 
Z AB AS 


Qfj TO Bfj 


L H H 
L H H 


H or L 


X 
X 


01 On X 
SI Bl 2 


Q2 Qn X 
B3 B2 Z 


Q3 On X 
B3 B3 Z 


Q4 Qn X 
B4 B4 Z 


Q5Qn X 
B5 85 Z 


06 Qn X 
B6 B6Z 


07 On X 
B7 E7 Z 


Q8 On X 
B3 BB Z 


On TO Afj 


H L L 
H L L 
H L L 


HorL 

t 
I 


X 
H 
L 


ZO„Qt 
Z H H 
Z L L 


ZQ„ Q7 
ZQl Ql 
2 Ql Q1 


Z On Q3 
Z Q2 Q2 
ZQ2 Q2 


ZQnQ4 
Z 03 Q3 
Z Q3 03 


ZOn 05 
Z Q4 04 
Z Q4 Q4 


ZOn 06 
Z OB Q5 
Z Q5 Q5 


ZQn 07 
ZQ6 06 
Z 05 06 


Z On Q8 
Z Q7 Q7 
Z Q7 Q7 


SHIFT 
TO 
B 


H L H 
H L H 
H L H 


H or L 

1 
1 


X 
H 
L 


Ql QnZ 
H H Z 
L L Z 


Q2 QnZ 
Ql 01 2 
Ql Ql Z 


03 On Z 
Q3 Q2Z 
Q2 02 Z 


04 QnZ 
Q3 03 Z 
03 03 Z 


Q5 QnZ 
Q4 04 Z 
04 04 Z 


06 Q„Z 
06 Q6Z 
05 Q6Z 


07 OnZ 
Q6 06 Z 
06 06 Z 


Q8Qn Z 
Q7 Q7 2 
07 07 Z 


SHIFT 
TO 
A 


H H L 
H H L 
H H L 


H or L 

I 
t 


X 
H 
L 


ZQnZ 
Z H Z 
Z L Z 


ZQ„Z 
Z Ql Z 
Z Ql Z 


ZQnZ 
2Q2 2 
ZQ2Z 


ZQnZ 
Z Q3Z 
Z Q3 2 


2 QnZ 
Z 04 Z 
2 04Z 


ZQnZ 
Z 05 Z 
Z 05 Z 


ZOn 2 
ZQ6Z 
Z Q6 Z 


2 QnZ 
ZQ7 Z 
2Q7Z 


SHIFT 


H H H 
H H H 


H or L 


X 

X 


ZO„Z 
Z LZ 


Z Qn Z 
Z LZ 


ZOnZ 
Z LZ 


ZQnZ 
ZLZ 


za„z 

ZLZ 


ZQnZ 
ZLZ 


ZQ„Z 
ZLZ 


ZQnZ 
ZLZ 


CLEAR 



n - leuel o1 Qnin - 1. 2. . . 81 mlabll.h.t) on most recont I tr.n.ltlon of CLK. Ql Ihru QS or. iho shift resijler outputi; only QB Is ouaiLbio 
BxiernaMv. Thfl double Inversions ifiai tjika plar;e as data trai/els from port to port are Ignored ir> this table. 



logic symbol 



m 

12) 
(31 



zs 



[PORT CONTROLLER! 



9>l4/5/61- 
9->C10/7R 



SERIN. 
AU 



A6_ 
A7 



Pin numhara shown are tor JT and NT pack^gas. 



J «2I 


>i 

Z11 11 
Z12 12. 
V<]IW3/5) 
.13.1 13- 
•1413/S: 


«-0 

- 14/5/61 lOD 
.(0/JllOD 

12. 

■(1/31100 


>1 

(0/2/4 ii>y 
■0 Z13 
■2/4 
■Z14 


121) 


141 


{51 


(20) 

1*^ 


SI 

15- 

V<1IW3/5I 
.16,1 16. 
-17(3/51 


l°0 
■(0/2)10D 

(1/3I10O 


SI 

(0/2/4 lt>V 
■0 Z16 
■2/4 
•Z17 










. ^ 118) 




























Mil 


,"E1 

Z33 33- 

V<!ii/3;5) 

■34.1 34- 
■35(3/51 


1-Q 

•(0/2)100 

33- 

11/31100 


10/2/4 )[>V 
234 
2/4 35 
Z3S 


(141 


(131 





-B4 

-B5 

) 

-B6 
Ib7 
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TYPES SN54AS877, SN74AS877 
8 BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 




TYPES SN54ASB77, SN74AS877 

8 BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 



absolute maximum ratings over free-air temperature range 

Supply voltage, Vcc 7 y 

Input voltage: All inputs 

I/O ports 5.5 V 

Voltage applied to a disabled 3-state output 55V 

Operating free-air temperature range; SN54AS877 -55°C to 125"C 

SN74ASS77 0°Cto70°C 

Storage temperature range , — 65°C to )50°C 



recommended operating conditions 





SN54ASS77 


SIM74AS877 


UNIT 


MIN NOM MAX 


mm NOM 1U1AX 


^CC Supply voltage 


4.5 5 5.5 


4.5 5 6.5 


V 


^IH Hi'gh-levQl input vollaQe 


2 


2 


V 


V|L Low level input voltage 


O.B 


0.8 


V 


'oh High-level output current 


A1-A8. B1-B8 


-12 


-IS 


mA 


08 


-2 


-2 


Iql Low. level output current 


Al-Aa. Bt B8 


32 


48 


mA 


08 


20 


20 


^clock Clock frequency 


45 


50 


MHz 


iw Duration of dock pulse 


11 


10 


ns 


Tsu Setup time before CLK1 


Al-AB. B1-Ba 
SERIN 


5.5 


5.5 


ns 


SO, SI, S2 


5.5 


5.5 


th Hold timo, data after CLK t 


Al-AB, B1-B8 
SERIM 








ns 


SO, SI, S2 








Tft Operating frec-air temperature 


-B5 125 


70 1 °C 



Additional information on these products can be obtained from the laclory as it becomes available. 
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TYPES SN54AS877, SN74ASB77 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


SN54AS877 


SN74AS877 


UNIT 


MIN TYP' MAX 


MIN TYP' MAX 


V|K 


Vi:;C = *-5 V' l| = - la mA 


-1.2 


-1.2 


V 


VOH 


A1-A8 
B 1 -BB 


\JQQ = 4.5 V, loH = -12 mA 


2 3,2 




V 


Vcc = 4.5 V. lOH = -ISmA 




2 3.3 


All outputs 


VcC = * S V to 5.5 V, Iqh = -2 mA 


Vcc -2 


Vcc -2 


Vol 


All outputs except QB 


Vcc = 'i.S V, loL = 32 iTiA 


0.2S O.S 




V 


Vcc = "'■^ V, Iql = 48 mA 




0.35 0.5 


Q8 


Vcc = ■♦■S V, loL = 20 


0.25 0-5 


0.2B 0.5 


ll 


SO. SI. S2 


c c V/ \t. "7 V/ 

VCC ~ VI " / V 


0.3 


0.3 


mA 


CLK and SERIN 


0.1 


0.1 


A1A8. Bl-BS 


Vcc = 5.5 V. V| = 5.5 V 


0-2 


0.2 


l|H 


SO, S1, S2 


Vcc = ^' ^1 ^ 2 ' ^ 


60 


60 


j(A 


CLK and SERIN 


20 


20 


A1-A3, 61-B8' 


70 


70 




SO, 81, S2 


Vcc = 5-5 V, V| = 0.4 V 


- 1 


- 1 


mA 


CLK and SERIN 


-0.5 


-O.S 


A1-A8, B1-B8' 


-0.75 


-0.75 




Except QS 


Vcc = 5.5 V, Vo = 2-25 V 


- 30 - 1 1 2 


- 30 -112 


mA 


08 


-30 -112 


-20 -112 


Ice 




Vcc = 5.5 V 


136 220 


136 220 


mA 



^All lypical values ara at Vcc - 5 V, = 25 °C. 

^For \10 ports, the pflramctBis I|h anti I|l include ihe OLJt0Ut cufianis Iq^H 'OZL- reapcdivelv. 

Hho output condilions h^ve boan chosen to p<-cduce a current that doaalv approntmaias ono hsH of the true short-circwT output current, togn 



switching characteristics (see Note 11 











Vcc = *-S V to 5.B V. 














Cl = BO pF, 
















R1 = 500 n. 








PARAMETER 


FROM 

(INPUTl 


TO 

(OUTPUTI 




R2 = 500 fi, 

Ta = MIN to MAX 




UNIT 








SN54ASS77 


SN74ASB77 










MIN 


MAX 


MIN 


MAX 




^max 






45 


50 


MHi 


!PLH 


Any A port 


Any B port 


2 


8.5 




2 


7 


ns 


IPHL 


3 


10.5 




3 


9 


tPLH 


Anv B port 


Any A port 


2 


9 




2 


7.5 


ns 


'PHL 


3 


10.5 




3 


9 


'PLH 


SO, SI, S2 


Any A or B 


3 


11.5 




3 


10 


ns 


IPHL 


port 


2 


9.5 


a 8 




tpLH 


CLK 


Any A or B 


2 


1 1 




2 


9 


ns 


'PHL 


paft 


3 


13 




3 


1 1.5 


'PLH 


CLK 


QB 


2 


10.5 




2 


8 


ns 


'PHL 


3 


10 




3 


8.5 


'PHZ 






2 


7.5 




2 


6,5 


ns 


'PLZ 


SO, SI, S2 


Any A or B 


3 


13 




3 


10.5 


'PZH 


port 


2 


9 




2 


7 


ns 


'PZL 






3 


11.5 




3 


9.5 



NOTE 1: For load circuit and vollagB waveforms, see page 1-12, 
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TYPES SN54ASB77, SN74AS877 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 



TYPICAL APPLICATION DATA 



BUS A TO BUS B OR 
SERIAL TRANSMISSION 



BUSBTOeUS AOR 
SERIAL TRANSMISSION 





SERIAL IN TO A PORT 



SERIAL IN TO B PORT 



CLK 






1 V 






1 SERIN 1 




1 REG 






A 1 


1 B 




1 Q« 1 



T 



SERIAL 
OUT 




76 
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TYPES SN54ALS1245A, SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 

D2681. DECEMBER 19B2-HEVISED FEBRUARY 1984 



• 'Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

• Lower-Power Version of 'ALS245A 

• 'ALS1245A is identical to 'ALS1B45A 

• Package Options include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

This octal bus transceiver is designed for asynchronous two-way 
communication between data buses. The devics transmits data 
from the A bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction control IDIR) input. The 
enable input IGl can be used to disable the device so the buses 
are effectively isolated. 

The -1 version of the SN74ALS1 24BA is identical to the standard 
versions except that the recommended maximum Iql is increased 
to 24 milliamperes. There is no -1 version of the SN54AL51 245A. 

The SN54ALS1245A is characterized for operation over the full 
military temperature range of -55°C to 125''C. The 
SN74ALS1 245A is characterized for operation from 0°C to 70 °C. 



SN54ALS1245A ... J PACKAGE 
SN74ALS1245A . . . N PACKAGE 



DIR rtTTTioh VCC 

AIC2 19 3 G 

A2C3 la^Bi 

A4CS 16 UBS 

ASCfi 15HB4 

A6C' l4llB5 

A7[Ib 13l]B6 

A8C9 12DB7 

GNdQio tljB8 



SN54ALS1245A . 
SN74ALS12<t5A . 



. FH PACKAGE 
. FN PACKAGE 



5 y 





/ 


A3 


p4 


A4 




A5 


]B 


A6 


]' 


A7 


]B 



< < Q > ICD 
1_J !_] LJ L_J LJ ■ 
3 2 1 20 19 



ia[ 

17C 
,6[ 

10 [ BS 



B1 
B2 
B3 
84 



FUNCTION TABLE 



CONTROL 




INPUTS 


OPERATION 


13 DIR 




L L 


B data to A bus 


L H 


A data to B bus 


H X 


Isolation 



logic dlagrann [positive logic) 
5 




TO SEVEN OTHER THANSCIEVEfIS 



00 Q 00 ID 
< ^ ID m CD 



logic symbol 



E- 

DIR - 



119) 


£1^ 


G3 

3 EN1 [BAl 


111 . 




T 


3EN2[ABI 





(18) 




Pin numbafs sho^n am for J and N pockflgea. 
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TYPES SN54ALS1245A, SN74ALS1245A 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range [unless otherwise notedj 

Supply voltage, Vcc ^ 

input voltage: All inputs ^ ^ 

„ . , V.V.V.";.V.V.v;.V,v,v.v;;;.v;.".v.v;;;;;;;;; ■ ■ s.e v 

Operating free-air temperature range: SN54ALS1245A - 5B''C to 125°C 

SN74ALS1245A 0''Cto70''C 

Storage temperature range -65°C to 1S0°C 



recommended operating conditions 











SNS4ALS1245A 


SIV74ALS1Z4BA 


UIMIT 










MIN NOM 


MAX 


MIN 


NOM 


MAX 






Supply voltage 






4.5 5 


5,5 


4.5 


5 


S.5 


V 


V|H 


High-level input voltage 




2 


2 


V 




Low-lt5vel fnput voltage 




O.B 


0.8 


V 


iqh 


HiBh-ll!vel output current 




- 12 


-15 


mA 


'OL 


-Ow-level output current 




S 


16 














24' 


mA 


Ta 


Operating free-aif lemperatLire 




-55 


125 







70 


"C 


The extended limit applies only if v^q is mamrained beiween 4.75 V and 5.35 V. 
The 24-mA limir applies for the SN74ALS1245A-1 only. 














electrical characteristics a 


ver recommended operating free-air temperature 


range (unless otherwise noted) 


PARAMETER 


TEST CONDITIOWS 


SfJ54ALS1245A 


SN74ALS1245A 












MIN TYP' 


MAX 


MIN 


TYP' 


MAX 


UNIT 


V|K 


Vcc " ''■E V, 


l| ^ - 18 mA 


- 1.6 


- 1.6 


V 






Vq^ = 4.5 V to 5.S V 


Iqh = -OA mA 


Vcc -2 


Vcc- 


2 






VOH 




Vcc = 't.S V, 


'OH = -3 rnA 


2.4 3.2 


2.4 


3.2 








Vcc = ''•5 V, 


Iqh = - 12 mA 


2 




V 






Vcc = ''■5 V. 


Iqh = - '5 mA 




2 




Vol 




Vcc ' ''■5 V. 


lOL = 8 mA 


0.25 


0.4 




0.25 


0.4 






Vcc ' ''■5 V, Iql = 16 mA 
I'OL - 24 mA for - 1 vorsionl 






0.35 


0.5 


V 


i| 


Control inputs 


Vcc - 5.5 V, 


V| = 7 V 




0.1 


0.1 


mA 




A. 3 portsS 


Vcc = 5.5 V. 


V| = 5.5 V 


0.1 


0.1 


l|H 


Contiol inputs 


Vcc - 5.5 V. 


V| ~ 2.7 V 


20 


20 




A. B ports S 




20 


20 


xA 


l|L 


Control inputs 


Vcc = 5.5 V. 
Vcc = 5.5 V, 


V| - 0.4 V 


-0.1 


-0.] 


mA 




A, B ports 5 






-0.1 






-0.1 








Vq = 2.2S V 
Output high 


-30 

21 


-112 
33 


-30 


21 


-112 
30 


mA 


Ice 




Vcc = 5.5 V 


Output low 


23 


36 




23 


33 


mA 








Output disabled 


25 


40 




25 


36 





*AII typical values are at Vqq = B V. 1/^ = 25 "C. 

Jpor I/O ports, the paramaters I|h and I|l il^clude the off-stale output current. 

iThe output contJrtions have been chosen to produce a current that closely approximates one half of the Hue short-circuit output current, Iq^. 
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switching characteristics (see Note 1 ) 



PAB/VMETER 



»PLH 



•PHL 



IPZH 



<PZL 



IPHZ 



tpLZ 



FROM 
IINPUT) 



A or B 



TO 

(OUTPUT) 



Vqq = 4.5 V 10 S.5 V. 
Cl = BO pF, 
R1 = 500 n, 
F12 = 500 a. 
Ta = MIM to MAX 



SN&4ALS1Z45A 



MIN 



MAX 



IS 



SN74ALS1245A 



MIN 



MAX 



25 



12 
18 



NOTE 1: For lo.d circuit and vottagi3 w»v(=ro.ms. sea paga M 2 ol tiw TTL Data BooK Volume 3. 
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INTRODUCTION 

The purpose of ihis Applicalion Report is to assist ihe 
designers of high-perforinance digital logic systems in the 
use of the new series of Advanced Schottky-clamped* TTL 
imegralcd circuits. 

Detailed electrical characteristics of these devices are 
provided and, if available, tables have been incltided thai 
compare specific parameters of the devices with those of 
other logic families. In additiorj, inierfamily information is 
provided to allow .system designers to mix logic families in 
the same circuit. This allows the designer lo use the relative 
merit.s of each logic family in high prefomiance staie-of-the- 
att designs. 

The major .subject areas covered in this Application 
Report are as follows: 

• Advanced Schottky process 

• Fanouls 

• Transfer characteristics 

• Input and output parameters 

• Speed and power information 

• Noi.sc margins 

• Power supply considerations 

• Noise sources and (heir abatement 

• Back panel and printed circuit wiring 
guidelines 

• Line driving and receiving 

INTRODUCTION TO 
ADVANCED SCHOTTKY-CLAMPED TTL 

Series 54/74 transistor-transistor logic (TTL) has. since 
its introduction in 1965, become the most popular digital 
integrated circuit logic family ever offered, Its popularity 
has allowed the development of high-volume production 
techniques which have made it the most economical approach 
to the implementation of major portions of medium-to-high 
performance digital logic systems. These systems range from 
simple decision making to highly complex real-lime computer 
installations that handle worldwide data processing. 

The proliferation of and economical impact of these 
digital logic systems has created a demand for constant 
improvement in efficiency. In response to demand, Texas 
In.siruments examined the advantages gained by Schottky 
clamping. An increase in speed and performance was 
discovered in the use of Schottky barrier-diode clamping. 
The process was patented in the United States and the 
Schottky series 54S/74S catalog parts were made available 
in the early 1970s. A series 54LS/74LS was introduced later. 
The series 54LS/74LS was slower that the 54S/74S scries 
but had a much lower power consumption. 



•Inicgrnied Schonky-Barrier-diodc-cliiniped irinsisior is patcnKd by Texas 
Instrunicms Incorporaied, U.S. Pmenl (dumber 3.463.975. 



Recew innovations in integrated circuit design have 
made it possible to develop two new families: the Advanced 
Schottky (54AS/74AS) series and the Advanced Low-Power 
Schottky (54ALS/74ALS) scries. The 'ALS and 'AS series 
provide considerable higher speeds than the 'LS and 'S series, 
respectively. The ' ALS series offers a substantial reduction 
in power consumption over the 'LS series, and the 'AS scries 
offers a substantial reduction in power constimption over the 
'S series. The 'ALS/'AS series is pin-lo-pin compatible with 
the 'LS/'S series, 

SPEED-POWER SLOTS FILLED BY ALS 
AND AS TTL 

Digital integrated circuits have hisiorically been characterized 
for both speed and power. The series 54S/74S devices contain 
19 mW NAND gates and 125-MH7. nip-flops and the series 
54LS/74LS devices contain 2-niW NAND gales and 45-MHz 
flip-flops, Either of these logic families could be used lo 
design a 2-MHz system, therefore categorization strictly on 
the basis of power and speed is inconclusive with respect 
to system efficiency. To provide a means of measuring the 
overall circuit efficiency and performance, a speed-power 
product efficiency index for integrated circuits was 
developed. The rating of an integrated circuit is obtained by 
multiplying the gate propagation delay by the gate power 
dissipation, 

Table 1 provides propagation delay times, power 
dissipation, and speed-power product for the Texas 
Inssmments TTL scries. In addition, it provides flip-flop 
frequency for each family as an indicator of system 
performance. The speed-power product rating system 
(measured in picojoules) is divided into circuits where speed 
is the prime factor and circuits where low-power is the prime 
factor. The 'ALS scries speed-power product is 
approximately 4 times less than that of the 'LS series and 
the 'AS scries speed-power product is approximately 4 limes 
less than the 'S scries. Figure 1 is a graphic analysi.s of the 
speed-power poinUs for the various TTL families. 

ADDITIONAL ADVANTAGES OFFERED BY 
ALS AND AS DEVICES 

The 'ALS and 'AS devices offer the following additional 
advantages; 

1 . ITL compatible with 54/74, 54S/74S, 54L/74L, 
54LS/74LS, and 54H/74H series gates for 
selectively upgrading existing .systems 

2. Suppresses the effects of line ringing and 
significantly reduces undershoot 

3. Higher thresholds (noise immunity) and better 
stability across operating free-air temperature 
range 

4. Input current requirement reduced by up to 507c 



Table I. Typical Performance Characterislics by TTL Series 
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Figure 1. Speed-Po^cr Relationships of 
Digital Integrated Circuits 

5. Fanout is doubled 

6. Terminated lines or controlled impedance circuit 
boards are normally not required. 

7. The 'AS series oilers shoncr propagation delays 
and higher clock frequencies wiUi relatively low 
power consumption. 

8. The maximum ilip-flop frequency has been 
increased to 200 MHz. 

CONCEPTS OF DEFINING SERIES AS AND 
'ALS 

Both the 'ALS and 'AS scries are electrically and pinout 
compatible with existing TTL series. The 'ALS series is 
suitable for replacing all TTL families cxcepi In the very 
highest frequency applications. Replacement with 'ALS will 
result in lower power consunjption. smaller power supply 
current spikes, and, in some ca-ws, better noise immunily 
than the other families. In those cases where a very high 
operating frequency is required, ihc 'AS series can be used. 
The 'AS devices require less than one-half of the supply 
current of the 'S series and has approximalciy twice [he 
clocking frecjuency. The 'ALS devices are ideal for 
improving effeciency ai the lower speeds. The 'AS devices 
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are ideal for replacement of high-speed logic families 
including ECL lOK series. 

Compatibility With Other TTL Families 

To ensure complete electrical compatibility in systems 
using or intending to use a mixture of existing TTL families 
and ihe new 'ALS/' AS families, specific guidelines have been 
implemented, These guidelines ensure the coniinuation of 
desirable characteristics and incorporate newer techniques 
to improve performance and/or simplify the use of TTL 
families. Figure 2 illuslrates the comparison of es.scntial 
parameters of each family and .shows thai complete 
compatibility is maintained throughout the 54/74 families, 

Fanout 

The compatible ratings for tanout simplify the 
implementation of logic and provide a freedom of choice in 
the use of any of the seven performance ranges to design 
a digital logic .system. Any of the Texas Instruments TTL 
scries gates can be u.sed to drive any other gate without the 
use of an interface or level-shifting circuit. The use of totem- 
pole-Cpu.ih-pull) type output stages provides a low output 
impedance and the capability for both sourcing and sinking 
current. The output is easily adapted for driving MOS and 
CMOS circuits as well as the interface circuits between the 
output and the devices it controls. Figure 3 illustrates fanout 
capability. 

USING THE SCHOTTKY BARRIER DIODE 

The Advanced Schottky Family has been developed from 
two earlier concepts: ihc Baker Clamp and the Schollky 
Barrier-Diode (SBD). The use of Ihe Baker Clamp and SBD 
concepts resulted in the Schottky Clamped Transistor. The 
Schottky clamped transislor produced the increased switching 
speed associated with the S series integrated circuits. The 
additional advances dioi have led to the development of 'ALS 
and 'AS gates and the aclua] gates are discussed later. 

Analysis of the Schottky Clamped Transistor 

The use of die Baker Clamp, shown in Figure 4, is a 
method of avoiding saturation of a discrete transistor. The 
diode forward voltage is 0,3 V (o 0.4 V as compared to 
0-7 V for the base-cmiller junction diode. When die transistor 
is turned on, base current drives the transistor toward 
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Figure 2. Series S4/74 TTL Family Compatible Levels Showing DC Noise Margins 
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Figure 3. Fanout Capubllity 
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Figure 4. Baker CJamp 

saturation. The collector voltage drops, the germanium diode 
begins to conduct forward current, and excess base drive is 
diverted from the base-collector junction of the transistor. 
This causes the transistor to be held out of deep saturation, 
the excess base charge to not be .stored, and the (um-of f time 
to be dramatically reduced. 

A germanium diode cannot be incorporated into a 
monolithic silicon integrated circuit. Therefore, the 
germanium diode must be replaced with a silicon diode which 
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MONOLITHIC COMPOSITION 

Figure 5. The Schottky-Clamped Transistor 

has a lower forward voltage drop than the base-collector 
junction of the transistor. A normal p-n diode will not meet 
this requirement. The SBD illustrated in Figure 5 can be used 
to meet the requirement. 

The SBD illustrated in Figure 6 is a rectifying metal- 
semicondnclor contact formed between a metal and a highly 
doped N semiconductor. 
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COMPOSITION SYMBOL 

Figure 6. Sthollk) Barrier-Diode 

The quiilitalive physics of an SBD is illustrated in 
Figure 7, The valence and conduciion bands in a metal 
overlap make available a large number of free-energy stales. 
The free-energy states can be filled by any electrons which 
are injected into the conduction band. A finite tiiimber of 
electrons exist in the conduction band of a semiconductor. 
The number of electrons depends mainly upon the thermal 
energy and the level of impurity atoms in ihe material. When 
u iTietal-semtconductor junction is formed, free electrons flow 
across the junction from the semiconductor, via the 
conduction band, and fill the free-energy slates in the metal. 
This flow of electrons builds a depletion potential across the 
barrier. This depletion potential opposes the electron flow 
and. eventually, is sufficient to sustain a balance where there 
is no net electron flow across the barrier. 

Under forward bias (metal positive), there are many 
electrons with enough diermal energy to cross the barrier 
potential into the metal. This forward bias is called "hot 
injection." Because the barrier widdi is decreased as forward 
bias Vp increases, forward current will increase rapidly with 
an increase in Vp. 

When the SBD is reverse biased, electrons in the 
semiconductor require greater energy to cross the barrier. 
However, electrons in the metal sec a barrier potential frotn 
the side essentially independent of the bias voltage and a small 
net reverse current will flow. Since this current flow is 
relatively independent of the applied reverse bias, die reverse 
current flow will not increa.se significantly until avalanche 
breakdown occurs. 

A simple metal-n semiconductor collector contact is an 
ohmic contact while the SBD contact is a rectifying contact. 
The difference is controlled by the level of doping in the 
semiconductor material. As the doping is increased, the 
contact becomes more ohmic. Figure 8 illustrates the eurrem- 
vollage characteristics according the doping applied. 



Current in the SBD is carried by majority carriers. 
Current in the p-n junction is carried by minority carriers. 
The resultant minority carrier storage causes the switching 
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Figure S. Metai-N Diode Current-Voltage 
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Figure 7. Schottky Barrier-Diode Energy Diaerams 



lime of a p-n junction to be limited when switched from 
forward bias to reverse bias. A p-n junction is inherently 
slower than an SBD even when doped with gold. 

Another major difference between the SBD and p-n 
junction is the forward voltage drop. For diodes of the same 
surface area, the SBD will have a larger forward current at 
the same forward bias regardless of the type of metal used. 
The SBD forward voltage drop is lower at a given current 
than a p-n junction. Figure 9 illustrates the current carriers 
and forwart! current-voltage characteristics differences 
between the SBD and p-n junction. The SBD meets the 
requirements of a silicon diode which will clamp a silicon 
n-p-n transistor out of saturation. 
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CURRENT CARRIERS 




FORWARD l-V CHARACTERISTIC 

Figure 9. Differences Between P-N and 
Schottky Barrier-Diodes 

The Advanced Schottky process differs from the 
Schoitky process in that it uses ion implantation of impurities 
instead of diffusion. Ion implanlaiion gives greater control 
on the depth of doping and resolution. Because of a thinner 
epitaxial layer and smaller all around geometries, smaller 
parasitic capacitances are encountered. The performance of 
the SBD is also enhanced by the use of oxide isolation of 
the transistors. This reduces the collector-substrate 
capacitance. Figure 10 illustrates the 'LS/'S proces.s which 
consists of conventional masks, junction isolation, and a 
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Figure 10. Standard Process ('LS/'S) 
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Figure II. Advanced Process ('ALS/'AS) 



standard metal system and Figure ! 1 illustrates the 'ALS/'AS 
prixress which consists of coitiposed masks, ion implantation, 
oxide isolation, and a standard metal system. 

Analysis of 'ALS and 'AS NAND Gates 

The 'ALS and 'AS NAND gates in Figures 12 and 13 
combine the desirable features of improved TTL circuits with 
the technological advantages of full Schoitky clamping, ion 
implantation, and oxide isolation to achieve very fast 
switching times at a reduced speed-power product. The 
improvements and advantages are as follows: 

1. Full Schottky clamping of all saturating 
transistors virtually eliminates storing excessive 
base charge and significantly enhances turn-off 
time of the transistors. 

2. Elimination of transistor storage lime provides 
stable switching limes across the temperature 
range. 

3. An active turn-off is added to square up the 
transfer characteristic and provide an improved 
high-level noise immunity. 




Figure 12. 'ALSOOA NAND Gate Schematic 
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4. Input and output clamping is implemetned with 
Schottky diodes lo reduce negative-going 
excursions on the inputs and outputs. Because 
of its lower forward voltage drop and fast 
recovery time, tJie Schottky input diode provides 
improved clamping action over a conventional 
p-n junction diode. 

5. The ion implantation process allows small 
geometries giving less parasitic capacitances so 
that switching times are decreased. 

6. The reduction of the cpi-subsiraie capacitance 
using oxide isolation aiso decreases switching 
times. 

A key feature of the 'ALS and 'AS families is the 
improvement in typical input-ihreshold voltage. Figure 12 
is a schematic diagram of the 'ALSOOA NAND gate. 
Figure 13 is a schematic diagram of the 'ASOO NAND gate. 
The input threshold voltage of the devices is determined by 
the equation: 



VT = Vbe of Q2 + Vbe of Q3 

+ VBEOfQ5 - VBEof QIA 
(or Vbe of Q!B) 



(1) 



From Eq. (1) i[ can be determined that the input 
threshold voltage is two times Ygg or approximately 1.4 V. 
Low-level input current Ijl is reduced in the 
'ALSOOA/'ASOO gates because of the improved input 
circuits. Buffering by transistors QIA (or QIB) and Q2 
causes a significant reduction in low-level input current. Low- 
level input current is determined by the equation: 



IlL = Vcc - Vbe of Qi A 
-V[/[R(hFE of QIA -i- 



(2) 



By using Eq. (2) low-level input current is reduced by 
at least the factor of hpE of QIA -t- 1 and is typically 
- 10 fiA for the 'ALSOOA and - 50 /lA for the 'ASOO. High- 
level output voltage Vqh is determined primarily by V(;c, 
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Figure 13. 'ASOO NAND Gate Schematic 



resistors R4 and R7, and transistors Q6 and Q7. With no 
load, the high-level output voltage is approximately equal 
to Vqq - Vbe of Q6 because the voltage across resistor 
R4 is V. For inediuiti-level currents, the high-level output 
voltage is equal to Vcc - Vbe of - Vbe of Q"? 
because of the Darlington gain of transistors Q6 and Q7. The 
current through resistor R3 is typically less than 1 jiA and. 
therefore, the voltage drop is negligible. As conduction 
through transistors Q6 and Q7 is increased, the voltage drop 
across limiting resistor R7 will increase until the Schotlky 
clamping diode of transistor Q6 starts to become forward 
biased. At ibis point, the current through resistor R3 (and 
the voltage drop) is no longer negligible and the high-level 
output voltage is determined by: 



VOH = Vcc - 'oh through R7 X R"? 

- VcE of Q6 - Vbe of Q7 



(3) 



Low-level output voltage Vql determined by the turning 
on of transistor Q5. When the input is high and transistor 



Q2 is turned on, high-current transistor Q5 is turned on by 
a current path through transistor Q3 and resistor R3. 
Sufficient base drive is supplied to keep transistor Q5 fully 
turned on at an apparent output resistance of 14 for 'ALS 
and 60 for 'AS. 

The fanoul is up to 40 for a '54ALS device that is driving 
a '54ALS device and up to 80 for a '74ALS device, thai is 
driving a '74ALS device and provides a guaranteed low-Ievei 
output current of 4 niA and 8 niA, respectively. 

The increase in speed-power product of '54ALS/'74ALS 
devices, a factor four times better than '54LS/'74LS devices, 
is due to the design consideration of the quiescent and 
switching operations of the circuit. In the quiescent stale, 
transistor Q2 allows the use of a reduced low-level input 
current. This reduces the fanout and reduces the overall 
quiescent current requirements. 

The design of diodes D2 and D3 (or transistor Q8) and 
transistor Q4 enhances She speed-power product of the 
device. Transistor Q4 reduces the turn-off time and 
consequently the current transients caused by conduction 
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overlap of transistor Q5. The same principle is used by diodes 
D2 and D3 and transistor Q3 in turning off transistor Q7. 
In addition, the active turn-off design produces a square 
transfer charatieristic. 

The 'ASOO gate has additional circuits not on the 
'ALSOOA gate. The circuits are added 10 enhance the 
throughput of the 'AS Family. 

Transistor QIO has been added as a discharge path for 
the base-collector capacitance of transistor Q5. Without 
transistor QIO. rising voltages at the collector of transistor 
Q5 would force current, via the base-collector capacitance, 
into the base of transistor Q5 causing it to turn on. However, 
diode DIO cauiies transistor QIO to turn on (during rising 
voltage) and keeps transistor Q5 turned off. Diodes D6 and 
D9 serve as a discharge path for capacitor-diode DIO, 

CIRCUIT PARAMETERS 

Worst-case testing of 'ALS/'AS devices provides a 
margin of safety, [Al! dc limits shown on the data sheet are 
guaranteed over the entire temperature range (-55°C to 
1 25 °C) for ,series 54ALS/54 AS and "C to 70 °C for series 
74ALS/74AS)J. In addition, the dc limits are guaranteed over 
[he entire supply voltage range (4.5 V (o 5.5 V). 

Transfer Characteristics 

Since the most common application for a logic gate is 
to drive a similar logic gate, the input and output logic levels 



must be compatible. The input and output logic levels for 
'ALS/'AS devices are as follows; 

VjL — The voltage value required for a low-level 

input voltage that guarantees operation 
VjH — The voltage value required for a high-level 

input voltage that guarantees operation 
Vol — The guaranteed maximum low-level output 

voltage of a gate 
Vqh — The guaranteed minimum high-level output 
voltage of a gate. 
With (he exception of high-level ouput voltage (which 
is a direct function of supply voltage), these values remain 
virtually unchanged over the temperature range and under 
normal operating conditions of the device. 

Analysis of the input and output response characteristics 
of 'ALS/'AS TTL gates is necessary to understand the 
operation of these devices in most system applications. The 
dc response characteristics can best be depicted by an input 
voltage Vi versus output voltage Vq transfer plot. 

Figure 14 plots the 'ALS/'AS characteristics as 
compared with members of other TTL logic families. 

As shown in Figure 14, the 'ALS and 'AS devices 
exhibit a much better output savings when compared with 
standard TTL devices. The better high-level output voltage 
is primarily because of the active turn off of the low-level 
output transistor. The diode voltage drop in the normal output 
is replaced by a low-current VgE voltage drop. This provides 
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Figure 14. Input Voltage vs Output Voltage of 'ALS/'AS 
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a better high-level noise immunity in 'ALS and and 'AS over 
standard TTL devices. 

Input Characteristics 

To use 'ALS/' AS devices fully, a knowledge of ihe input 
and output characteristics is required. This is particularly true 
when a device interfaces with a device not in the same TTL 
series. In addition, knowledge of voltage and current 
relationships for all elements is important for proper design. 

Figure 15 illustrates a typical plot for input current Ij 
versus input voltage, Vi, characteristics for 'ALS/' AS gate 
inputs during normal operation. A typical series 54/74 
characteristic plot is also shown for reference. Any device 
used to drive a TTL gate must source and sink current. 
Conventionally, current flowing toward a device input 
terminal is designated as positive and current flowing out 



of a device input terminal is designated as negative. Low- 
Icve! input current is negative current because it flows out 
of the input terminal. High-level input current is a positive 
current because it flows irtio the input terminal. 

For transmission line conditions, a more accurate plot 
of the reverse bias section of these curves is required. These 
curves. Figure 16, are characteristic of the input clamping 
diode, 

IMW-Level Input Current 

Figure 17 illustrates the dc equivalent of a standard 
'ALS/'AS input circuit and shows the input current paths 
during a low-level input slate. The low-ievel input current 
is primarily determined by resistor Rl. However, low-level 
input current is also a function of the supply voltage, the 
ambient temperature, and the low-lcvei input voltage. To 
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Figure 15, Input Current vs Input Voltage 
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Figure 16. Low-Levct Input Currem vs High-Levcl 
Input Voltage for TTL Families 



assure desired device operation under all possible conditions, 
the worsl-case test is performed on all devices. Supply 
voltage is laken to the highest allowable value to cause (he 
low-level input currem to be at a maximum. With the 
exception of the inpul under test, all unused inputs are taken 
to a high level. This enhances any comribuiion of these inputs 
to the low-level input curreni of the emitter under lesl. 

Input Clamping Diode Test 

The quality of [he input clamping SBD (D2 in Figure 1 7) 
is tested by ensuring that the forward voltage drop is not 




Figure 17. DC Equivalent Input Circuit for 
Series 'ALS Gate 

greater than - 1.2 V for 'AS and - 1.5 V for 'ALS wiih 
a forward current of IS mA. These values are guaranteed 
at minimum supply voltage and are valid across the operafing 
temperature range. The characteristic of the input diode is 
illustrated in Figure 16, 

High-Level Input Current 

Another input parameier lha! must be measured and 
controlled is high-level input current. To ensure desired 
device opcralion under all possible conditions, the worst-case 
test is performed with all unused inputs grounded and supply 
voltage at its maximum value. This provides die highest value 
of low-level inpu[ curreiU. Those devices with a high-level 
input current of sufficient magnitude to cause a degradation 
of high-level output voltage at an oulpui must be screened oul. 

Input Breakdown Test 

An additional high-level input current lest is performed 
10 check for base-emitlcr breakdown under the appiicatioji 
of the full range of inpul voltages. This lest is performed 
under the worst-case supply voltage conditions and is 
important because the base-emitter junction is small and can 
easily be ovcrdissipaled during die breakdown condiiions. 

Output Characteristics 

The mosi versatile TTL output configuration is ihe push- 
pull (lotem-pole) type. The totem-pole output has a low 
oulput impedance drive capability at both high and low logic 
levels. Bodi 'ALS and 'AS families use this configuration 
and have fanouis of 40 in both die high- and low-level suites. 

High-Level Output Characteristics 

The abiliiy of die totem-pole output lo supply high-level 
output curreni is parameirically tested by applying a high- 
level inpul current value during measuremeni of high-level 
oulpui voliage. However, ihe qualily of die output stage is 
best indicated by paramctrically measuring its current 
sourcing los capability when connected lo ground. Figure 18 
shows die equivalent ouipuf circuit under high-level output 
conditions. 

Figure 19 illustrates typical high-level characleristics. 
When measuring worsl-case high-level oulput voltage, 
minimum supply voltage is used. A worst-case low-level 



input voltage is applied lo an input and all unused inputs arc 
tied to supply voltage. 




'AS 

Figure 18. Equivalent Output Circuit for 
'ALS/'AS Gates 



Low-Level Output Characteristics 

Figure 20 shows that section of the output drive circuit 
which produces a low-level output voltage Vol- This 
characteristic is also tested at minimum supply voltage. 
Figure 21 illustrates the typical curve. 

Switching Speed 

Two switching-speed parameters are guaranteed on 
Scries 'ALS and 'AS gates: propagation delay time for a 
high-level to a low-level at the output tpHL. '•^"'^ " low-level 
to high-level transition time tpLH- Both parameters are 
specified with respect 10 the input pulse using standard test 
conditions as follows: 

Vcc= 4.5 V to 5.5 V 

Cl= 50 pF 

Rl= 500 

Ta = MIN to MAX 
Under these conditions, limes in the order of 4 ns for 'ALS 
and 1.7 ns for 'AS are typical. Figures 22 and 23 illustrate 
how the propagation delay time for 'ALS and 'AS devices 
vary with load capacitance. 

Most current in the output stage is drawn when both 
output transistors are on {i.e., during output transitions, the 
average power dissipation of a gate with a totem-pole output 
increases with operating frequency). This is caused by more 
high-current transitions per second a! the output as the 
frequency increases. Figure 24 illustrates the effect for both 
'ALS and 'AS devices. 
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DC Noise Margins 

Noise margin is a voliage specification whicli guarantees 
the static dc immunity of a circuii to adverse operating 
conditions. Noise margin is defined as tlic difference between 
the worst-case input logic level (Vjh minimum or Vjl 



maximum) and the guaranteed worst-case output (Vqh 
minimum or Vql maximum) specified to drive the inputs. 
Table II lists the worst-case output limits for the 'AS and 
'ALS families. 




'ALS 




Ta = 25°C 



Figure 20. Low-Level Output Circuit for 'ALS/'AS Gates 
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Figure 21. Low-Level Output Voliage vs Low-Level Output Current 
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Figure 22. High- to Low-Level Propagation Delay vs Load Capacitance 




Figure 23. Low- to High-Level Propagation Delay vs Load Capacitance ^ 
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Figure 24. Power Dissipation per Gate vs Frequency 
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Specified Logic Leveh and Thresholds 

The high-level noise margin is obtained by subtracting 
ViH niinimum from Vqh minimum. The low-leve! noise 
margin is obtained by subtracting Vjl maximum from Vql 
maximum. The worst-case high-level noise margin is 
guaranteed to be at least 500 mV for both 'AS and 'ALS 
devices and at least 300 mV for low-level noise immunity 
across the operating free-air temperature ranges. 

The usefulness of noise margins al the system design 
level is the ability of a device to be impervious to noise spikes 
at the input. The input voltage falls into one of three 
categories: low-logic state (between ground and 0.8 V), 
threshold region (between 0.8 V and 2 V), or high-logic stale 
(between 2 V and Vqq). If an input voltage remains 
exclusively in the low-logic or high-logic state, it can undergo 



any excursions within that state. A level change from 5.5 V 
to 2 V or from ground to 0,8 V should not affect the output 
state of the device. To guarantee an expected output level 
change, the appropriate input has to undergo a change from 
one input slate to the other input state (i.e., a transition 
through the threshold region). If a device will not remain 
in the correct state when voltage excursions on the input are 
occurring, it is violating its tnilh table. 

Noise Rejection 

The ability of a logic clement to operate in a noise 
environment involves more than the dc or ac noise margins 
previously discussed. To present a problem, an externally 
generated noise pulse must be received into the system and 
cause a malfunction. Stable logic systems with no storage 



Table FI. Worst Case Output Parameters 



PARAMETER 


'AS 


•ALS 


■AS 


■ALS 


iV( 


10 °C to 70 °C) 


10 °C to 70 "CI 


l-5S°C to 126 °CI 


|-55''C to 125°C| 


VihIMINI 


2 


2 


2 


2 


VilIMAXI 


O.B 


0.8 


0.8 


0-8 


VqhIMIN) @ cc = t-S V* 


2.5 


2.5 


2.5 


2.5 


VolIMAXI 


0.5 


O.B 


0.5 


0.4 


High Level Noise 
Margin IVoh-V|h1 


0.5 


0.5 


0-5 


O.S 


Low Level Noise 
Hflargin IV||_— Vq^I 


0.3 


0.3 


0-3 


0.4 



■Actual spedficalion for Von(min) is Vqc - 2 V. 
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elements are practically impervious to ac noise. However, 
large dc voltages could cause noise prabletns. Systems with 
iriggcrable storage elements or those operating fast enough 
for the noise to appear as a signal are much more susceptible 
to noise. 

The noise voltage must be radiated or coupled into the 
circuit. The amount of noise required to develop a given 
voltage is a function of the circuit impedance. Because of 
the low output impedance of TTL circuits, noise immunity 
is improved. Noise is transferred from the source (with some 
arbitrary impedance) through a coupling impedance to the 
impedance of the circuit under consideration. 

Figure 25 shows a circuit where the coupling impedance 
is stray capacitance and the load impedance is provided by 
the gates. The relatively tight coupling of this circuit and 
the loading effect on the driving source is significant enough 




Figure 25. Stray Coupling Capacitance 



to be considered. However, since the source effect is difficult 
to assess and is in a direction to improve rather than degrade 
the noise rejection, its effects are ignored. This results in 
a Vtforst-case type of response indication. In the case of 
radiated noise, the source resistance is a definite factor in 
noise coupling and essentially replaces the reactive coupling 
impedance. 

By ignoring the driving source impedance to make 
conditions more nearly standard, it is possible to determine 
a set of curves relating the developed noise pulse to the noise 
source amplitude, the noise rise or fall time, the coupling 
impedance, and the load impedance. Curves have been 
developed' for several different input waveforms. Since the 
' ALS waveform is essentially a ramp with a dv/vt of 1 V/ns 
(appronimately 2.5 V/ns for 'AS), die most applicable curve 
is that for a ramp input. 

Figure 26(a) shows the equivalent circuit from which 
the ramp response plot in Figure 26(b) was developed. The 
input pulse (shown as a heavy line) is a step signal with a 
liner rise requiring unit time (normalized). The output pulse 
is represented analytically by 

eo = rd -e-C-r) 
T = RC 

with holding for unit time. This is followed by an 
exponentially decaying voltage with a time constant r. Values 



of T and i on the figure are normalized by the value of the 
total rise time of the stimulated noise pulse ej. Using 
Figure 26(b), the pulse width and amplitude of the coupled 
noise pulse can be estimated. 




Figure 26. Evaluations of Gate Response to 
Fast Input Pulses 



As an example, using the circuit shown in Figure 25, 
apply a noise pulse of 3 V in amplitude and rising at 1 V/ns 
with gate 2 al a high-logic state. Assume a nominal output 
impedance of 58 15 (30 fi for 'AS) and coupling capacitance 
of 10 pF. Use the following formula: 

T = RC = (10 X 10-12)(58) 
= 0.58 X 10-9 = 0.58 ns 

^ , ■ ■ 3 V - t 

Total rssc lime = j y/ns** = 

■■1.5 v/ns (ai 'AS Bii 
f 1.2 ns for 'AS 

CO 

To convert the normalized values of t and i in Z 

Figure 26(b) to actual values, multiply by 3 ns. The output O 

voltage scale will be multiplied by 3 V. Using the r = 0,58 ^ 

curve gives a peak Bq of 1 ,5 V (0.5 x 3) and a pulse width ^ 

of 3 ns al the 50% points. To determine whether this pulse (J 

will cause interference, enter these values (1.5 V and 3 ns) jj 

on the graph shown in Figure 27. Since the gates have Q. 

approximately 1.8 V of noise immunity at this point, they Ol 

should not be affected. " 
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If an open-collector gate is used with a passive 1 kJl pull- 
up resistor, the situation would change. Use the following 
formula: 

r = (10 X 10-12K1 X 103) 
= 10 X 10-9 = 10 ns 



Total rise time = 7^77— = 3 ns'^ 
1 V/ns* 



2 3 4 

f ulsQ Amplitude— V 

Figure 27. Theoretical Required Pulse 
Width vs Pulse Amplitude for 'AS and 'ALS Inputs 



"2.5 V^ns for 'AS 
' 1 .2 ns for 'AS 

Now the amplitude (from the curves) approaches 3 V 
(0,96 X 3) and ihe pulse width at the 50% points is 
approximately 10 ns (1 x 10). The next gate will propagate 
this puise. 

This example is an oversimplificaiion. The coupling 
impedances are complex (but resolvable into RLC series 
coupling elements) and ihe gate output impedance changes 
with load. Our purpose is to show why and how the low 
impedance of die active TTL output rejects noise and to make 
a comparison with a passive pull-up. 

The ability to operate in a noisy environment is an 
interaction of die built-in operating margins, the time required 
for the device so react, and the ease with which a noise 
voltage is developed. In all cases, except the ability to react 
to short noise pulses, the TTL design has emhasized noise 
rejection. 

Nothing has been discussed concerning noise in devices 
other than gate circuits. Many MSI devices are complex gate 
networks and, because of their small size, are more superior 



Table III. Guidelines for Systems Design for Advanced Schottky TTL 



ITEM 



GUIDELINE 



Single wfrfl canneclions 



Coaxial and iwisted-pair cables 



Tronsmtssion-line-ground 



Resistive pull-up 



Wife lengths up to approximately 12 inches may be used. A form ot ground plane is desirable. 
Use point-to-point routing rather than parallel. If the wire is longer than 12 inches, use either a 
dense ground plane with the wire routed as close to It as possible, or use a tvt/isted-pair cable. 

Design around approximately 80 [1 10 tCX) fl of characteristic impedance. Cross tall< increases at 
higher impedances. Use a coaxial cable of 93 impedance (e.g.. Microdot 293— 391 3), For twisted- 
pair cable, use number 26 or number 28 wire with the insulation twisted at the rate of 30 turns 
par foot. 

Ensure that transmission-line ground returns are carried through at both transmitting and receiving 
ends. Vcc decoupling ground, device ground, and transmission.|ine ground should have a common 
lie point. 

Use point-to-point back-panef wiring to minimize noise pickup between fines. Avoid long unshielded 
parallel runs. However, if thev rnust be used, they should carry signals that propagate in the seme 
direction. 

f^eflections occur when data interconnects become long enough that 2-line propagation delays 
are pulse transition times, For sejies TTL. reflections are normally of no Importance for linos shorter 
than 1 2 inches. 

If fanout of driving output permits, use apprpximately 300 Q of resistive pull-up at the receiving 
end of long cables. This provides added noise margin and more rapid rise times. 



in a noisy environment operation tlian their discrete gate 
equivalents. Noise tolerance of latching devices is implied 
in the setup times, hold times, clock pulse width, data pulse 
widths, and similar parameters. Output impedances and input 
noise margins are quite similar to those of the gates and may 



be treated in a similar manner. If a latching device does 
become noise triggered, the effective error is stored and does 
not disappear with the noise. 

Parameter measurement information is shown in 
Figure 28. 
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LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 
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LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 
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VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 



NOTES: 1. Cl includes ptobe and jig capacitance. 

2. All input pulses have the following characteristics PRR s 1 MHz. t, = tf = 2 ns, duty cycle = 50%, 

3. When nneasuring propagation delay times of 3-slato oulputs. switch S1 is open. 

4. Waveform I is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is (or an output with internal conditions such that the output is high except when disabled by the output conlroi. 



Figure 28. Parameter Measurement Infurmatiou 



GUroELINES FOR SERIES 'ALS/'AS TTL 
SYSTEM DESIGN 

System layout and design requirements for Advanced 
Schotiky TTL circuits are essentially the same as those 
guidelines which have previously been cslablished and are 
applicable for all high-performance digits! systems. 
Tables III through VI provide a brief summary of the 
solutions to most design decisions needed to implement 
systems using Advanced Schottky TTL. Supplementary data 
which may be useful for developing specific answers to 
unique problems is provided later. 

POWER SUPPLY REGULATION 

Power supply regulation cannot be treated as if it is an 
independent characteristic of the device involved. Power 
supply regulation, along widi temperature range, affects noise 
margins, fanoui, switching-speed, and several other 
parameters. The characteristics most affected are noise 
margin and fanout. When these two parameters are within 
the specified limits, the power-supply regulation will 
normally be within specified limits. However, on a device 
where auxiliary parameters are more critically specified, a 
more restrictive power-supply regulation is normally 
required. When power-supply regulation is slightly outside 
the specified limits for TTL devices, the device may still 
operate satisfactorily. However, if high ambient-noise levels 
and extreme temperatures are encountered, failures may 
occur. 

Application of a supply voltage above 7 V (absolute 
maximum rating) will result in damage to the circuit. 

Since power dissipation in the package is direcdy related 
to supply voltage, the tnaximum recommended supply 



voltage for TTL devices is specified at 5.5 V. This provides 
an adequate margin to ensure that functional capability and 
long-term reliability are not jeopardized. 

High-level output voltage is almost directly proportional 
to supply voltage (i .e . , a drop in supply voltage causes a drop 
in high-level output voltage and an increase in supply voltage 
results in an increase in high-level output voltage). Because 
of this relationship, high-level output voltage for 'ALS/'AS 
devices is specified as supply voltage -2 V (Vcc -2 V). 

Since high-level output voltage is directly related to 
supply voltage, die output current of the device is also directly 
related. The output current value is established by choosing 
output conditions to produce a current that is approximately 
one-hatf of the true shon-eircuit current. 

It is advantageous to regulate or clamp the maximum 
supply voltage at 5,5 V including noise ripple and spikes. 
When this conditions exists, unused AND and NAND gates 
can be connected directly to the supply voltage. 

SUPPLY VOLTAGE RIPPLE 

Ripple in the supply voltage is generally considered a 
part of the supply voltage regulation. However, when 
combined with other effects (e.g.. slow rise times), ripple 
voltage is more significant. 

The effect of ripple voltage Vr can appear on either the 
supply voltage Vcc oi" the ground supply GND. When ripple 
appears on the supply voltage, it causes modulation of the 
input signal. The extent of the effect depends upon circuit 
parameters and source impedance. 

The turning on of transistor Q5, shown in Figures 12 
and 13. is controlled by the voltage at the base of transistor 
Q2 with respect lo ground in accordance with the formula: 

Vb= Vbe of Q2 + Vbe of Q3 -I- Vde of Q5 



Table IV. Guidelines for Printed Circuit Board Layout for Advanced Schottky TTL 



ITEM 



GUIDELirUE 



Signal connections 



Conduelor widths 
Signal-line spacing 



Insulator material 



Whenever passible, distribute loads along dtrect connections. Signal leads stiould bo kept as short as possible. 
However, lead lengths of up to 16 inches will perform satisfactorify- This is especiallv for large boards ihax 
use a ground piano, ground, and/or V^c plane. In addition, it will perforrn setisfactonly for small boards using 
ground mesti or grid. In high-f^eQuency applications, avoid radial fanouts and stubs. If they must bo used to 
drive some loads, reduce lead length proportionally and avoid s^arp bends. Normal on. board fanouts and 
interconnections do rvoT retluire lerminatians. Response of lines driving large numbers or highly capacitive loads 
can be improved with terminations of 300 fl to Vcc ^nd 600 fl to ground in parallel with the last load if fanout 
of the driving output permits. 

Signal-line widths down to 0.01 5 inch are adequate for most signal leads. 

Signal-lead spacing on any layer down to 0.01 B inch can be used especially if care is taken to avoid adiaceni 
use of maximum length arid minirrkum spacing . Increase spacing wherever layout permits. Pay particular attention 
to clock and/or other sensitive signals. 

Thickness of insulation material used for a multilayer board is not critical. If ground and Vqq planes or meshes 
are used, their capacitive proximity can be used to reduce the number of decoupling capacitors needed and 
this also supplements the supply bypass capacitor. 
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Table V. Guidelines for General Usage of Advanced Schottky TTL 



ITEM 


GUIDELINE 


Power supply 
Vcc decoupling 

Qn-board grounding 
System grounding 


Far RF bypass supply pfimary, mafniein rippte and regulation at less than or equal to 10%, 

Decouple every 2 to 5 packages with RF capacitors of 0.01 to 0.1 nf. Capacitors should be located as near 
as possible lo the decoupled devices. Decouple line drivine or receiving devices separately with 0. 1 (iF capacitors 
between Vcc ^^"^ ground pins. 

A ground plane is essential when the PCB is felaiivoly large lover 12 Inches). Smafler boards will work with 
ground and/or Vqc mesh or grid. 

Try to simulate bus bars with a width to thickness ratio greater than or equal to 4. This can be accomplished 
by multiple parallel wires or by using tiai braid. Performance will be enhanced when a copper or silver-copper 
bus is used. The width to thickness ratio required will vary between systems, but greater than or equal to 4 
will satisfy most systems. 



Table VI. Guidelines for Gales and Flip-Flops Using Advanced Schottliy TTL 



ITEM 


GUIDELINE 


Data input rise and lall times 


Reduce input rise and fall limes as drivGr output impedance increases. Rise and fall times should 
be equal to or less than 50 ns/V and essentially free of noise ripple. 


Unused input of AND and NAND 
gates and unused preset and 
clear inputs of flip-flops 


Tie the unused input o1 AND and NAND gates and :he unused preset and/or cSear inputs of 
flip-fiops as follows: 

1. Directly to VqC' input voltage rating of 5.5 V maximum is not exceeded, 

2. Through a resistor equal to or greater than 1 kll to VcQ- Several inputs can bo tied to one 
resistor. 

3. Directly to a used input of the same gate, if maximum fanout of driving device will not be 
exceedetJ. Only the high-level loading of the driver is increasetS, 

4. Directly to an unused gate output, if the gate is wired to provide a constant high-level output. 
Input voltage should not exceed 5.5 V. 


L/nuseff tnput of NOR gates 


Tie unused input to used input of same gate, if maximum fanout of driving device will not be 
exceeded or tie unused input to ground. 


Unused gates 


Tie input of unused NAND and NOR gates lo ground for lowest power drain. Tie inputs of unused 
AND gates high and use output for driving unused AND or NAND gate inputs. 


Increasing gate/buffer fanout 


Connect gates of same package in parallel. 


Clock pulse of ffrp-tiops 


OrivB clock inputs with a TTL output. If not available, rise and fall times should be less than 50 ns/V 
and free of ripple noise spikes. 



Wlien ripple voltage is modulated onto the input voltage, 
the amplitude depends on the source impedance (Figure 29). 
The amplitude can be determined by the following equation: 

\^R! + (}R2} 

wliere Rl = source impedance 

0= gain of transistor Ql. 

Ripple voltage has the effect of Lidding extra pulses lo 
the input signal (Figure 30). When ripple voltage appears 
in the ground supply, tlic thrcsliold voltage is modulated and 
extra pulses occur (Figure 31). 

Although decreasing the source impedance will reduce 
the effects of ripple voltage, it cannot be eliminated entirely 



because the emitter-base junction has an apparent resistance 
of approximately 30 S). Because of cancellation between the 
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Figure 29, Effect of Source Impedance on Input Noise 



driving gate and the driven gate, low-frequency ripple is not 
a problem. 



VOH 



Vol 



INPUT SIGNAL 
MODULATED 
BY RIPPLE 





Figure 30. Spurious Output Produced l>y Supply 
Voltage Ripplt 
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Figure 31. Effect of Ground Noise on Noise Margin 

NOISE CONSIDERATIONS 

Extraneous voltages and currents (called noise) 
introduced into a digital logic circuit are discussed In the 
following paragraphs. Figure 32(a) is a typical digital logic 
circuit consisting of a NAND gate and a J-K flip-flop. When 
u small noise pulse is coupled onto the clock Input 
[(Figure 32(b)l, the flip-flop does not respond and the Q 
output is correct. However, when a large noise pulse is 
coupled onto the clock input [(Figure 32(c)], the flip-flop 
sees the pulse as a clock transition and an erroneous Q output 
occurs. Therefore, it is essential to prolccl digital logic 
circuits from noise. 

Noise Types and Control Methods 

The noise types encountered in digital logic systems, 
their source, and (he method of controlling them are as 
follows: 

1 . External noise — External noises radiated into 
the system. The sources include circuit breakers, 
motor brushes, arcing relay contact.';, and 
magnetic-field-generating. The methods of 
controlled to be considered are shielding, 
grounding, or decoupling. 



2. Power-line noise — Noise coupled through the 
ae or dc power distribution system. The initial 
sources and controlling mediods are the same as 
for external noise. 

3. Cross talk — NoLw induced into signal lines from 
adjacent signal lines, Controlling methods to 
consider are shielding, grounding, decoupling, 
and, where possible, increasing the distance 
between the signal lines. 

4. Signal-current noise — Noise generated in stray 
impedances throughout the circuit. The 
controlling methods to consider are shielding, 
grounding, decoupling, and, where possible, 
reduction of stray capacitance in the circuit. 

5. Transmission-line reflections — Noise from 
unierminated transmission lines that cause 
ringing and overshoot. The method of control 
is to use, where possible, terminated 
Iransmission lines. 

6. Supply -current spikes — Noise caused by 
switching several digital loads simultaneously. 
The controlling method is to design, where 
possible, the system so that digital loads are not 
switched simultaneously. 
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Figure 32. Typical Logic Circuit will) Noisy Input 
Shielding 

In addition to its own internally generated noise, 
electrical equipment niu.st operate in an extremely noisy 
environment. Noise pulses, which may come from a number 
of sources, consist of an electrostatic field, and 
electromagnetic field, or both. The noise waveform must be 
prevented from entering the equipment. This is accomplished 
by shielding. Since the noise fields are usually changing at 
a rapid rate, the shield required to exclude them may be very 
.small. For effective exclusion, the sensitive circuits must be 
completely shielded. 

Aluminum or similar materials are effective in stopping 
electrostatic noise. However, only a ferrous metal can 
successfully protect equipment against magnetic fields. While 
it is helpful to connect the system to earth ground, the shield 
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system must be complete and musi be grounded to the system 
ground to prevent the shield from coupling noise into the 

system. 

Exiernal noise may be conducted into (he system by the 
power lines. Decoupling and Tillering of Ihese lines should 
be standard design procedure. 

Grounding and Decoupling 

The toial propagation delay is of secondary importance 
in generation of internal noise. The aclua! transition time 
determines the amplitude and frequency spectrum of the 
generated signal at the higher harmonics. Application of tlic 
Fourier integral to scries 'ALS/'AS waveforms shows 
frequency components of significant amplitude that exceed 
100 MHz. Because of the frequency spectrum generated 
when an 'ALS/'AS device switches, a system using these 
devices must consider problems caused by radio frequency 
(RF) even though the repetition rates may be only a few 
megahertz. The transient currents generated by charging 
capacitors, changes in the levels of dc, line driving, cic, 
must be considered. In Figure 33 for example, a gate driving 
a transmission iine is represented by a voltage source E, 
having an output impedance Zg connected lo an impedance 
Zo, and loaded with a resistance Rl. 
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Figure 33. Diagram Representing a Gate Driving a 
Transmission Line 

Until after a reflected pulse returns from the termination 
of the transmitting device, line termination is not a factor 
in drive current. In a practical TTL circuit, the line 
termination must be high relative to the line impedance. For 
explanation purposes, assume that the source voltage is 5 V 
in amplitude, the output impedance of the source is 50 Q and 
the line impedance is 50 S!. When the source voltage makes 
the transition from V to 5 V, the voltage across the input 
of the line V[ is determined by the following equation: 



Vi= E 



Zs + Zo 



= 2.5 V 



where 



E= source voltage 
Zq— line impedance 
Zs= source impedance 



For the 50 !! line to become charged, die current that 
must flow onto the line is determined by ihe following 
equation: 

V|n 2.5 

Ilinc = = 50 mA 

Zo 50 

In addition, this current flows in the ground return, 
which, in liiis case, is the transmission-line ground. If the 
line and return arc originated and terminated close to the 
driving and receiving devices, there is no discontinuity in 
the line. Where the ground is poorly returned, the current 
flow sees the discontinuity in the cable as a high impedance 
and a noise spike is generated (i.e.. the ground current sees 
a low impedance and a current cancellation if the ground is 
properly carried through and, if not, it sees a high 
impedance). Figure 34 presents a specific example. Assume 
that the gate driving the line is switched from the high lo 
low state. Current flow is indicated by the arrow marked 
with an I, Since the line is improperly returned to the driver, 
a pulse is developed across the impedance. A possible 
consequence is the false output of gate 3 {G3). 



Ji Zo = 50 n I 




Impedance of poor ground return 

Figure 34. Noise Generation Caused by Poor 
Transmission-Line Return 



if the ground return is properly connected, the proper 
results are obtained. The impedance discontinuity is 
eliminated and current cancellation occurs at the ground 
point. Undesirable voltage spikes are ihen eliminated. Two 
empirical rules to reduce transmission-line currents have been 
established and have been found to be effective (Figure 35). 

1, Carry all returns, including twisted pair and 
coaxial cables, lo a good ground termination. 
Ground line returns close to the driving and 
receiving devices. 

2. Decouple the supply voltage of line-driving and 
line-receiving gales with a 0.1-fiF disk ceramic 
capacitor. 

As the devices change stale, current levels change 
because of the different device cuncnts required in each state, 
the external loading, the transients caused by charging and 




(0 

z 
o 

< 

a. 

□l 

< 



3-27 



discharging capacitive loads, and the conduction overlap in 
the totem-pole output stage. When a gate changes states, its 
internal supply current changes from high to low (these values 
are stated on the data sheet for each device). In addition, 
any capacitance, stray or otherwise, must be charged or 
discharged for a logic state change. The capacitance must 
be charged by a current determined by 



dv 



(4) 



If the total stray capacitance on a gate output, the logic-level 
voltage excursion, and the associated rise or fall times are 
known, then the ideal-case instantaneous current during the 
transition can be calculated. 
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Braken arrow shows path of line-charging current 

Figure 35. Ideal Transmission-Line 
Current Handling 

From Eq. (4) it can be determined that the current 
transient for charging load capacitance will increase with 
higher speed TTL circuits. Therefore, the Series 
54ALS/74ALS devices will have lower transient current dian 
the Series 54AS/74AS devices. Another parameter that 
should be considered is the value of R7 (shown in Figures 12 
and 13). Resistor R7 acts as a limit on the charging current. 

The current required for charging load capacitance Cl 
(Figure 36) is supplied by the supply voltage when the 
transition is from logic low to logic high at the output of 
gate 1 (Gl). When the output of Gl goes from high to low, 
the load capacitance is shorted to ground by transistor Q5 
(shown in Figures 12 and 13) and has no effect on supply 
cuirem. 



Vcc 




CO 



Cl includes all capacitance: stray, device, etc. 
Figure 36. Circuit with EfTective Capacitive Loading 



A characteristic common to all TTL totem;polc output 
stages contributes an additional current transient when the 
output changes from a logic low to a logic high. This 
transient, or spike, is caused by the overlap in conduction 
of the output transistors Q7 and Q5 (shown in Figures 12 
and 13). The situation arises because transistor Q7 can turn 
on faster Shan transistor Q5 can turn off. This places a direct 
circuit consisting of transistors Q7 and Q5 and resistor R4 
between supply voltage and ground. For all scries ' ALS TTL 
circuits, the maximum possible peak current can be 
determined by 



Vcc - VCEQ6 - VbEQ7 -VcEQ5 
R7 



However, due to the active tumoff circuit (consisting of R5, 
R6, and Q4), Q5 will be only slightly in the linear region 
and the current spike will be less. 

The total supply-current switching transient is then a 
combination of three major effects: the difference in high- 
level and low-level supply current, the charging of load 
capacitance, and the conduction overlap. Tests were 
performed to demonstrate these effects. The results arc shown 
in Figure 37. Six types of series TTL devices were tested 
with no toad (i.e., the oscilloscope was connected to the 
output only when tiieasuring Vq and the photographs were 
double exposed). This was to approximate the effects of 
conduction overlap isolated from the transient caused by 
charging load capacitance. Different vertical scales were used 
on some of the photographs. 

The results are almost as predicted. The low-power 
devices have the lower transients. Since it is the fastest 
circuit, the SN74ASO0 device should be highest. However, 
a decrease is shown, and the reason for the decrease is 
explained (Figure 39). The additional circuits to reduce 
conduction overiap of the output transistors result in a smaller 
transient even though the typical switching time is 1.7 ns 
compared to 9 ns for the Series 54/74LS. 

The second series of tests shown in Figure 37 cover a 
capacitive load of 50 pF. For this test, all of the supply 
current transient peaks increase in amplitude and width. 

Because of the larger transient currents, voltage spikes 
on the supply voltage measured at the IC package are also 
increased. 

From these tes),s, it can be concluded that the condition 
to be avoided (the only one that can be avoided) is 
unnecessary stray capacitance in circuit w iring. The charging 
of load capacitance, in most cases, overshadows the other 
two effects with respect to noise produced on the supply 
voltage line by switching current transients. 

The flow paths of these currents have been investigated 
to determine the grounding and decoupling necessary to 
counteract their effects. Supply voltage decoupling may be 
accomplished by one of two methods. Maintaining low 
impedance from the individual circuit supply voltage to 
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ground is common to both methods. In the first method, Ihe 
supply voltage line may be considered as a transmission line 
back to a low impedance supply. The positive bus can be 
laminated with a ground bus to form a strip transtnission line 
of cxltemcly low impedance. This line cm be electrically 
approximated with lumped capacitances as shown in 
Figure 38. The inductances are usually a distributed 
component which must be minimized to lower the line 
impedance. 
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Figure 38. Transmission-Line Power Buses 

The second method is to consider the supply voltage bus 
as a dc conneciing element only and to provide a low- 
impedance path near the devices for the transient currents 
to be grounded (Figure 39). 



VCC BUS- 




Figure 39. Capacitive Storage Supply 
Voltage System 

For effective filtering and decoupling, the capacitors 
must be able to supply she change in current for a period 
of time greater than (he pulse width of tliis current. Since 
Ihe probiem is essentially one of dc changes due to logic state 
coupled with high-frequency transients associated with the 
changes, two different values of time constant must be 
considered. Capacitors combining the high eapaciiance 
required for long periods with the iow series reactance 
required for fast transients are prohibilive in cost and size. 
A good compromise is the arrangement shown in Figure 40. 

The typical component values may be found for the RF 
capacitor C2 by assuming that die parameters have common 
values as follows: 

AIcC — 50 mA 
AV= 0.1 V 
AT= 20 ns 



Then the equation is as follows: 

AIcc _ (50)(20) X 10-1^ 

AV/AT 0.1/(20 X 10-9) 

50 X 10-3 



C2-- 



= 10,000 X 10-12 



0.1 



= 0.01 ii¥ 

The same method may be used for the low-frequency 
capacitor CI. However, the factor AT, which was a worst- 
case transient time for calculating CI, now becomes a bit 
ambiguous. An analysis of the current cycling on a statistical 
basis is the best method in all but the simplest systems. The 
recommended procedure is to decouple using 10 jiF to 50 ;iF 
capacitors. 
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Figure 40. Commonly Used Power Distribution and 
Decoupling System 

A discrete inductance of 2 fiH to 10 nH is sometimes 
used for additional decoupling. However, its benefits are 
questionable and its usefulness should be evaluated for the 
individual system. The low-pass filter formed must be 
capable of keeping the transients confined and off the 
distribution bus. The possibility of resonance in the inductor 
or LC combination must be considered. 

Noise spikes on the supply voltage line that do not force 
the gale output below the threshold level do not present a 
serious problem. Downward spikes as large as 3 V can be 
tolerated on the supply voltage line without propagating 
through the logic system. The system designer can be 
confident that supply voltage noise can be handled even with 
minimal consideration. 

Ground noise, however, cannot be treated lightly. Pulses 
on a high-impedance ground line can easily exceed the noise 
threshold. Only if a good ground .system is maintained can 
this problem be overcome. If proper attention is paid to die 
ground system, noise problems can be minimized. 

The concept of a common-ground-planc structure as used 
in RF and high-speed digital systems is quite different from 
the concept of the common-ground point as used in low- 
frequency circuits. The more closely the chassis and ground 
can approach to being an integral unit, the better the noise 
suppression characlerisiics of the system. Consequently, all 
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pans of the chassis and ground bus system mus! be bound 
lightly together both electrically and mechanically. Floating 
or poorly grounded sections not only break the integrity of 
the ground system, but may actually acl as a noise distribution 
system. 

For grounds and decoupling oiv printed circuit boards, 
the most desirable arrangement is a doublc-clad or multiiayer 
board with a solid ground plane or a mesh. Where component 
density prohibits this, the ideal .should be relaxed only as far 
as necessary. Cross talk and ground noise can be reduced 
on large boards wiih a ground plane. Some suggestions for 
board grounds where a plane is not practical are as follows; 

1. Use as wide a ground strap as possible. 

2. Form a complete loop around the board by 
bringing both sides of the board through separate 
pins to the system ground. 

The supply voltage line can provide pan of the ground 
inesh on the board, provided it is properly decoupled. For 
a TTL system, a good guideline Is 0.01 /iF per synchronously 
driven gate and at least 0. 1 ;iF for each 20 gates, regardless 
of synchronization. This capacitance may be lumped, but is 
more effective if distributed over the board. A good rule is 
10 permit no more than 5 inches of wire between any two 
package supply-voitage points. Radio-frequency-iype 
capacitors must be used for decoupling. Disk ceramics are 
best. It is .sometimes a good practice So decouple the board 
from the external supply-voltage line with a 2.2 ;iF capacitor. 
However, this is optional and the RF capacitors are .still 
required. In addition, it is recommended that gates driving 
long lines have the supply voltage decoupled at the gate 
supply voltage terminal and that the capacitor ground, device 
ground, and transmission-line ground be connected to a 
common point. 

Cross Talk 

When currents and voltages are impressed on a 
connecting line in a system, it is impossible for adjacent lines 
10 remain unaffected. Static and magnetic fields interact and 
opposing ground currents flow, creating linking magnetic 
fields. These cross-coupling effects are lumped together and 
called cross talk. 

BV Back-Panel Interconnections 

Interconnecting signal lines can be grouped into three 

broad categories: coaxial lines, twisted-pair lines, and straight 
^ wire lines. Because of the low impedance and shielding 
^ characteristics of coaxial cable, its cross talk is minimal and 

is not a problem with TTL. 

Figure 41 iiluslrates a practical type of signal 
O transmission line. The mutual reactances and Cm which 
^ form the noise coupling paths and the line parameters Ls and 
^ Cg which govern the line impedance, will vary with the type 
Q of line used. Since cross talk is a function of the ratio of the 
2 mutual iinpedanccs to the line characteristic impedances, the 
C/) .selection of transmission-line type must be at least panially 

a factor in cross-talk considerations. 




ALL GATES SNTHALSOID 

FiKure 41. Equivalent Circuit for Sending Line 



The use of direct-wired connections is the simples! and 
lowest cost method, hut they are also the poorest for noise 
rejection. If the lead is no! cabled tightly together with similar 
leads, direct leads up to 12 inches in length can be used. 

When the length of the signal line is increased, the line 
impedance is seen by the driving and receiving gates. As 
shown in Figure 42. a pulse sent along the sending line G3 
and G4 will be coupled via the coupling impedance Zc onto 
the receiving line Gl and G2, which can be in either of the 
two logic states. The extern to which cross talk will occur 
depends on the type of lines used and their relationship to 
each other. 




IZc) - COUPLING IMPEDANCE 

Figure 42. Equivalent Circuit tor Cross Talk 

The voltage impressed on the sending line by gate G3 
is detemiined by the equation: 

VSL=^^ (5) 
RS3 + Zo 

where 

Vg3= open-circuit logic voltage swing generated 

by gate 03 
Ks3 = output impedance of gate G3 
Zo= line impedance 
VsL = voltage impressed on the sending line. 

The relationship for the equation is illustrated in 
Figures 43 and 44. 

The coupling from the sending line to the receiving line 
can be represented by taking coupling impedance into 
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Figure 43. Capacitive Cross Talk Between 
Two Signal Lines 

account. An equivalent circuit to represenl Uie coupling from 
tJie sending line to the receiving line is shown in Figure 44. 

As ihe voUage impressed on the sending line propagates 
farther along the line, i( can be represented as voltage source 
VsL with a source impedance of Zfli (Figure 45). Vjl is 
then coupled to the receiving line via the coupling 
capacitance, where the impedance looking into the line is 
line impedance in both directions. Therefore the equation 
becomes 



Vrl= 



(1.5 Zo + Zc) 



The voltage impressed on the receiving line (Vrl) then 
propagates along the receiving line to gate G2 which can be 
considered as an open circuit and voltage doubling occurs. 
Therefore: 



Vin(2)=2 Vrl = Vg3/ 



1 



_Zc |\RS3 + Zo 



Zq 



In the switching period, the transistor has a very low output 
impedance. Then Rs3"*'^Zo and Vin(2) can be simplified 10 
(he following: 

Vin(2)=VG3 / I 



1.5 ■+ 4^ 



The term V|„(2yvG3 <^''" defined as the cross-talk 
coupling constant. 

The worst-case for signal line cross talk occurs when 
sending and receiving lines arc close together but widely 
separated from a ground return path. The lines then have 
a high characteristic impedance and a low coupling 
impedance. 

For example, if we assume a coupling impedance of 
50 pF al 150 MHz with a line impedance of approximately 
200 n then: 



Vin(2) 
Vg3 



= 0.62 



This level is unsatisfaeiory because none of the very high- 
speed logic circuits has a guaranteed noi.sc margin greater 
than one-third of the logic swing. Such potential cross talk 
can be avoided by not using the close spacing of conductors. 




Figure 45. Equivotent Cross-Talk Network 

Mutual coupling can be reduced by using coaxial cable 
or shielded twisted pairs. When mutual inductance and 
capacitance arc decreased. line capacitance is increased and 
imposes restriciions on the driver. Coaxial cable combines 
very high mutual impedance with low characteristic 
impedance and shielding. It effectively eliiuinates cross talk, 
but is necessary in only the noisiest environments. Twisted 
pairs are adequate for most applications and are typically less 
expensive and easier to use. 
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Figure 44. Coupling Impedances Involved in Cross Talk 



Printed Circuil Card Conductnrs 

Signal iniercDnnections on a two-sided or multiiayer 
primed circuit card can be erouped into two general 
categories: microsirip lines and strip lines. The microstrip 
line (Figure 46) consists of a signal conductor separated from 
a ground plane by a dielectric insulating material. A .strip 
line (Figure 47) consists of a signal conductor within a 
dielectric insulating material and the conductor being centered 
between two parallel conductor planes. The important 
features of these type of printed circuit conductors are that 
the impedances are highly predictable, can be closely 
controlled, and the process is relatively inexpensive because 
standard printed circuit board manufacturing techniques are 
used. Typical impedances of these types of conductors with 
respect to their physical size and relative spacings are shown 
in Tables VI[ and VIII. 

Table VFt. Typical Impedance of Microstrip Lines 



Table VIII. Typical Impedance of Strip Lines 



Dimenstons 


Line Impedance 

zo ini 


Capadtsncs 
per Foot IpFI 


M (milsl 


W Imilsl 


6 


20 


35 


40 


6 


15 


40 


35 


15 


20 


56 


30 


15 


15 


66 


26 


30 


20 


80 


20 


30 


15 


89 


18 


60 


20 


105 


16 


60 


15 


1 14 


14 


100 


20 


124 


13 


100 


15 


132 


12 



Dimenstons 


Lino Impedance 

zq ini 


pfir Foot {pF) 


Ha = Hb = 
(mils) 


W Imils) 


6 


20 


27 


ao 


6 


15 


32 


70 


10 


20 


34 


67 


1 


1 5 


40 


56 


12 


20 


37 


57 


12 


15 


43 


4S 


20 


20 


44 


4B 


20 


15 


61 


42 


30 


20 


55 


39 


30 


15 


61 1 


35 



Relative dielectric constant =.5, and H'a = H'b 

Cross talk on a printed circuit board Is also a function 
of the mutual reactances and the line parameters which 
govern the line impedance. A microstrip line and a strip iine 
arc, by dcfinilion, conductors placed relatively close to a 
ground plane. Therefore, they have at least one inherent 
properly which tends to reduce cross talk. In addition, the 
thickness (H) of the dielectric and the spacing (S) of the 
conductors can be Implememcd selectively to reduce the 
amount of possible cross talk. The effects of these two 
dimensions on cross talk have been evaluated and are shown 
graphically in Figure 48. The data shown can be used to 
estimate the inaximum crosstalk which will be encountered 
under the most unfavorable conditions. 



Relative dielectric constant =5 



> 

O 
> 
H 

O 
CO 



MICROSTRIP- 




INSULATING 
DIELECTRIC 



Figure 46, Microstrip Line 
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Figure 47. Strip Line 
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Figure 48. Line Spacing Versus 
Cross-Talk Constant 

Transmission-Line Driving Reflectioni 

When the interconnections used w Iransfer digital 
information become long enough so that line propagation 
delay is equal to or greater than the pulse transition times, 
iJie effects of reflections must he considered. These 
reflections are created because most TTL interconnections 
arc not terminated in their characteristic impedance. 
Reflections lead to reduced noise margins, excessive delays, 
ringing, and overshoot. Some method must be used to 
analyze these reflections. Because neither the gate input nor 
output impedance is linear, basic transmission-line equations 
are applicable but unwieldy. Transmission-line characteristics 
of TTL interconnections can be analyzed by using a simple 
graphic technique. 

Figure 49 shows piecewise linear plots of a gate input 
and both (logic-high and logie-low) states of the output for 
a typical TTL device. The output curves arc plotted with 
positive slopes. The input is inverted because it is at the 
receiving end of a transmission line. The logic-high and logic- 
low intersections arc indicated on the plot. These points arc 
the steady-state values which will be observed on a lossless 
transmission line (Figure 50). 

Figure 50 shows a typical TTL interconnection using 
a twisted-pair cable which, in this example, has a 
characteristic impedance of approximately 30 U. To evaluate 
a logic-high to logic-low 'AS transition see Figures 51 and 
52. The equation - l/2o <Zo = 30 Q), which represents the 
transmission line, is superimposed on the output characteristic 
curves in the Bergeron plot. Since evaluation of a logic-high 
to logic-low transition is desired, the - I/Zq line starts at 
the point of intersection of the impedance curves of the input 
and output for a logic-high state. The slope -1/Zo then 
proceeds toward the logic-low output curve. At time Iq. the 
driver output voltage is determined by the intersection of 
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Figure 49. TTL Bergeron Diagram 

30 n TWISTED 

Figure SO. 'ALS/'AS Driving Twisted Pair 

-1/Zo and the logic-low output curve (1.2 V). The 
transmission-line slope now becomes MZq and 
is drawn toward the input curve. At time 
ti ll(n+ l)-tn = time delay of line], the receiving gate sees 
- 1.7 V. Now the line slope changes back to - I/Zq and 
the output curve for a logic low is approached. This action 
continues until the logic-low intersection is reached. 
Figure 52 plots driver and receiver voltages versus time for 
this example. 

A logic-low to logic-high transition is treated in 
approximately the same manner (Figure 53). The Bergeron 
line - 1/Zo s'art* "1 •'^'^ intersection for a logic low. At time 
to, the driver output rises to 2.2 V and, at time t], the 
receiving gate input goes to approximately 4.35 V. Both 
output and input voltages arc plotted in Figure 54. 

Figures 55 through 58 illustrate 'AL^ transitions and 
arc treated in the same manner as the 'AS. 

The scope photographs in Figures 59 through 66 show 
the effectiveness of the graphic techniqties. In most cases, 
the calculated and experimental values of voltage steps agree 
within reason. The ringing that appears for the open wire 
is not immediately obvious. This is because the input and 
output curves in this region lie practically along the positive 
horizontal axis. At the scale used for graphic analysis, it is 
difficult to go much beyond the first few reflections. The 
graphic analysis is idealized and stray capacitance and 
inductance are not considered. 
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Figure SI. 'AS -ve Transition Bergeron Diagram 
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Figure 52. 'AS - vc VoKage/Time Plot 
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ure 57. 'ALS +ve Transition Bergeron Diagram 
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Figure 58. 'ALS +ve Voitage/Time Plot 
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Figure 59. Oscilloscope PhotoRrapii of 'ASOOI - ve 
Transition Using SO-Ohm Line 
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Figure 60. Oscilloscope Pl>o(ograph of 'ASOO + ve 
Transition Using SO-Ohm Line 
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Figure 6L Oscilloscope Photograph of 'ASOO -ve 
Transition Using 25-Ohm Line 
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TRANSITION (0— ♦!) 

Figure 62. Oscilloscope Photograph of 'ASOO + ve 
Transition Using 25-Ohni Line 
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Figure 63. Oscilloscope Photograph of 'ALSOOA - ve 
Transition Using SO-Ohm Line 
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TRANSITION 10 -+ 11 

Figure 64. Oscilloscope Photograph of 'ALSOOA + ve 
Transition Using SO-Ohm Line 
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Figure 65. Oscilloscopt PhoIOKraph of 'ALSOOA -vt 
Transition Using 2S-0hni Line 
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Figure 66. Oscilloscope PhntoErapli of 'ALSOOA +ve 
Transition Using 2S-Ohm Line 
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Appendix A 
Normalized Load Factors 



Normalizing output drive capability and input current 
requiremcms can be very useful to designers of systems using 
two or more of the Tl TTL series of devices. It provides 
a set of load factors (input cuurcn! requirements in 
Table A-I), which can be summed and compared directly to 
the fanout capability (sec Table A-I!) of the output being 
considered. The load factor values shown are valid for any 
input rated at one unit load. 

The loading of these type of outputs can be checked from 
any column. However, most designs use one of the series 
as Ihe basic building block and, since the tables cover each 
series individually, the designer has the choice of working 
from die column containing the normalized fanout. As an 
example, the designers of a system using series 'AS as the 
basic circuit will probably find that the use of the 'ASOO and 
' ASIOOO colunms will suit best because both fanout and load 
factors are expressed for these series of devices. 

The use of these simple and easy-to-remember numbers 
was developed within each series to make the verification 
of output loading a matter of counting the number of inputs 
connected lo a particular output. When mixtures of series 
are used, a common denominator (normalized factor) 
becomes useful. 



USE OF TABLES A-I AND A-II 

Every possible combination of ihe seven 54/74 TTL 
families is included in these tables. If, for example, the 
existing system used 74S scries logic and il is desired thai 
some of it be replaced by series 74ALS logic, a quick check 
should be made on whether the 'ALS can be supplied with 
sufficient input current. By taking the 74S row and 'ALS, 
column figures of 2.5 and 20 are obtained for high- and low- 
level loads, respectively (see Table A-!). This indicates that, 
for high logic levels, two and one-half 'ALS gates can be 
driven for each 'S series gate removed. However, if more 
74S series gales are being driven by this 'ALS device, the 
fanout between 'ALS and 'S series gate is required, you can 
now use Table A-II. 

The 'ALS row and the 'S coSumn are chosen. The figures 
are 8 for the high-logic level and 4 for the low-logic level. 
In this case the lowest figure is taken so llial the 
interconnection is reliable for both logic states. So each 'ALS 
gate inserted will drive 4 'S series gates. 

Table A-I is normally used (in combination with 
Table A-II) when replacing one logic family with another 
in an existing system. 

Table A-U is normally used when originally designing 
a system which employs several TTL families to optimize 
performance. 



Table A-I. Nortnalized Inpul Currents 







INPUT 








NPUT CURRENT 


FORMALIZED 




■ALS1000A j 


SERIES 


I/O 


CURREMT 
ImAl 


'00 


'HOC 


'LOO 


•LSOO 


•soo 


'ASOO 


•ALSOOA 


'ASIOOO 




54/7400 


HI 


0.04 


1 


0.8 


4 


2 


O.B 


2 


2 


2 


2 


54/7400 


LO 


1.6 


1 


0.8 


B.B9 


4 


0.8 


3.2 


16 


3.2 


le 


54H/74H00 


HI 


0.05 


1.25 


1 


5 


2.S 


1 


2.5 


2.5 


2.5 


2.5 


S4H/74H00 


LO 


2 


1.25 


1 


11.11 


5 


1 


4 


20 


4 


20 


54/74L00 


HI 


0.01 


0.25 


0.2 


1 


O.S 


0.2 


0.5 


0.5 


0.5 


0.5 


54/74L00 


LO 


0.18 


O.n 


0.09 


1 


0.45 


0.09 


0.36 


1.8 


0.36 


1.8 


54LS/74LS0O 


HI 


O.OZ 


0.5 


0.4 


2 


1 


0.4 


1 


1 


1 


1 


64LS(74LS00 


LO 


0.4 


0.25 


0.2 


2. 22 


1 


0.2 


O.B 


4 


O.B 


4 


54S/74S0O 


HI 


□ OB 


1.25 


1 


5 


2.S 


1 


2.5 


2.5 


2.5 


2.5 


54S/74S00 


LO 


2 


1.25 


1 


11.11 


5 


1 


4 


20 


4 


20 


S4AS/74AS0O 


HI 


0.02 


Q.5 


0.4 


2 


1 


0.4 


1 


1 


1 


1 


54AS/74ASO0 


LO 


0.5 


0.31 


0.25 


2.78 


1.25 


0.25 


1 


5 


1 


5 


S4ALS/74ALSO0A 


HI 


0.02 


0.5 


0.4 


2 


1 


0.4 


1 


1 


1 


1 


54ALS/74ALSO0A 


LO 


0.1 


0.06 


0.05 


0.56 


0.25 


O.OS 


0.2 


1 


0.2 


1 


S4AS1000 


HI 


0.02 


0.5 


0.4 


2 


1 


0.4 


1 


1 


1 


1 


54AS1000 


LO 


0,5 


0.31 


0.25 


2.78 


1.25 


0,25 


1 


5 


1 


5 


54ALS1000A 


Hi 


0.02 


0.5 


0.4 


2 


1 


0.4 


1 


1 


1 


1 


54ALS100DA 


LO 


0.1 


0.08 


0.05 


0.56 


0.25 


0,05 


0.2 


1 


0.2 


1 
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Table A-n. Fanout Capabilit)- (Output Currents Normalized to Input Currents) 































n 1 ITDI IT" 


1 






OUTPUT DRIVI NORMALIZED 


SERIES 


I/O 


CURRENT 


1 '00 


1 'HOO 


•LOO 


'LSOO 


■soo 


•ASOO 


■ALSOOA 


■AS1000 


'ALS1000A 






ImAJ 


■HI 0.04 
•LO 1.6 


0,05 


0.01 


0,02 


0.05 


0.02 


0.02 


0.02 


0.02 








2 


0.13 


0,4 


2 


0,5 


0.1 


0,5 


0,1 


54/7400 
54/7400 


HI 
LO 


0.4 
16 


10 
10 


8 
B 


40 
SB. 89 


20 
40 


B 

e 


20 
32 


20 
160 


20 
32 


20 
160 


54H/74H00 
54H/74H00 


HI 
LO 


O.S 
20 


12.5 
12.5 


10 
10 


50 
111,11 


25 
50 


10 
10 


25 
40 


25 
200 


25 
40 


25 
200 


54L00 
54L0O 
74L0O 
74L00 


HI 
LO 
HI 
LO 


0.1 
2 

0.2 

3.6 


2.5 

1.25 
6 

2.26 


2 

1 

4 

i.a 


10 
11.11 
20 
20 


B 
5 
10 
9 


2 

1 

4 
1.8 


5 
4 
10 
7.2 


S 
20 
10 
36 


5 
4 
10 
7,2 


5 
20 
10 
36 


54LS/74LS00 

54LSO0 

74LS00 


HI 
LO 
LO 


0.4 
4 
8 


10 
2.5 
5 


B 
2 
4 


40 
22.22 
44.44 


20 
10 
20 


8 
2 
4 


20 
8 
16 


20 
40 

SO 


20 
8 
16 


20 
40 
BO 


54S/74S00 
54S/74S00 


HI 
LO 


1 

20 


25 
12.5 


20 
10 


100 
111,11 


60 
50 


20 
10 


50 
40 


50 
200 


50 
40 


50 
200 


S4AS/74AS00 
54AS/74AS00 


HI 
LO 


2 
20 


50 
12.5 


40 
10 


200 
111.11 


100 

60 


40 
10 


100 
40 


100 
200 


100 
40 


100 
200 


54ALS/74ALS00A 

54ALS00A 

74ALS00A 


HI 
LO 
LO 


0.4 
4 

8 


10 
2.5 

5 


8 

3 
4 


40 
22.22 
44.44 


20 
10 
20 


e 

2 
4 


20 
8 
16 


20 
40 
80 


20 
8 
16 


20 
40 
80 


54AS1000 
54AS10QO 
74AS1000 
74AS1000 


HI 
LO 
HI 
LO 


40 
40 
48 
48 


1000 
26 

1200 
30 


800 
20 

960 
24 


4000 
222.22 

4800 
266,67 


2000 
100 

2400 
120 


800 
20 

960 
24 


2000 
80 

24O0 
96 


2000 
400 

2400 
480 


2000 
80 

2400 
96 


2000 
400 

2400 
480 


54ALS1000A 
54ALS10O0A 
74ALS1 OOOA 
74ALS1000A 


HI 
LO 
HI 
LO 


1 
12 

2 
24 


25 
7.5 
65 
15 


20 
6 
52 
12 


100 
66,67 
260 
133,33 


60 
30 
130 
60 


20 
6 
52 
12 


50 
24 
130 
48 


50 
120 
130 
240 


50 
24 
130 
48 


50 
120 
130 
240 



'input Current HI 
'^Irput Curent LO 
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Appendix B 
Letter Symbols, Terms, and Definitions 



These symbols terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of 
the Electronics Industries Association (ElA) for use in the USA and by (he International Electrotechnical Commission (lEC) 
for inlernationa! use. The definitions arc grouped into sections applying to voltages, currents, switching characteristics, and 
classification of circuit complexity, 

VOLTAGES 

ViH HiRh-leTEl input voltage , 

An input voltage level within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. A minimum value is specified which is the least-positive (most-negative) value of high-level mput 
voltage for which operation of the logic element wittiin specification limits is guaranteed. 

ViL Low-level input voltage 

An input voltage level within die less positive (more negative) of the two ranges of values used to represent the 
binary variables. A maximum value is specified which is the most-positive (least-negative) value of low-levei mput 
voltage for which operation of the logic clement within specification limits is guaramecd. 

Vt+ Positive-going threshold voltage . . 

The voltage level at a transition-operated input that causes operation of the logic clement according lo specification 
as the input voltage rises from a level below Ihe negative-going threshold voltage, Vt-. 

Vt_ Negative-going threshold voltage 

The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage falls from a level above the positive-going threshold voltage, Vj + . 

VoH Hifih-level output voltage ,. , . j- 

The voltage at an output terminal for a specified output current Iqh with input conditions applied that according 
to the product specification will establish a high level at the output. 

Vol Low-level output voltage _ . .... j- 

The voltage at an output terminal for a specified output current Iql with input conditions applied that according 
to the product specification will establish a low level at the output. 

Voton) On-state output voltage ,. . j . 

The voltage at an output terminal for a specified output current with input conditions applied thai according lo 

the product specification will cause the output switching element to be in the on state. 

Note: This characteristic is usually specified only for oulpuus not having internal pull-up elements. 

Vo(ofn OfT-.state output voltage | 

The voltage at an output terminal for a specified output current with input conditions applied that according to 

the specification will cause the output switching element to be in the off state. 

Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 

CURRENT 

IlH High-level input current 

The current flowing into* an input when a specified high-level voltage is applied to that input. 

IjL Low-level input current 

The current flowing into* an input when a specified low-level voltage is applied to that input. 

'Currenl flowing out of a lerminal is a negative value. 
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lOH High-level output current 

The current flowing into* tlie ouipul with a specilieci high-level output voltage Vqh applied. 
Note: This parameter is usually specified for open-collector outputs intended to drive other logic circuits. 
IO(orn Off-state output current 

The current flowing into* an output with a specified output vohage applied and input condiUons applied that according 
to the product specification will cause the output switching element to be in (he off state. 

Note: This parameter is usually specified for open-coUector outputs intended to drive devices other than logic circuits 
or for three-state outputs. 

lOS Short-circuit output current 

The current Howing into* an output when that output is short-circuited to ground (or other specified potential) 
with input conditions applied to establish the output logic level farthest from ground poleniial (or other specified 
potential). 

ICCH Supply current, output(s) high 

The current flowing into* the Vcc supply terminal of a circuit when the reference outputfs) is (are) at a hieh-level 
voltage. 

ICCL Supply current, output{s) low 

The current flowing into* the Vcc s"Pply terminal of a circuit when the reference output{s) is (are) at a low-level 
voltage. 

DYNAMIC CHARACTERISTICS 

^max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence while 
mamiaintng stable transitions of logic level at the output with iiiput condiuons established that should cause a change 
of output state with each clock pulse. 

tHZ Output disable time (of a three-stale output) from high level 

The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined high level to a high-impedance (ofQ state. 

ILZ Output disable time (of a three-slate output) from low level 

The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined low level to a high-impedance (off) stale. 

'PLH Propagation delay time, low-to-high-levcl output 

The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined low level to the defined high level. 

tPHL Propagation delay time, high-to-low-level output 

The time between the specified reference paints on the input and output voltage waveforms with the output changing 
from the defined high level lo the defined low level. 

ITLH Transition lime, low-to-high-levcl output 

The time between a specified low-lcve! voltage and a specified high-level voltage on a waveform that is changing 
from the defined low level to the defined high level, 

'THL Transition time, high-to-low-level output 

The time between a specified high-level voltage and a specified low-level voltage on a waveform that is changing 
from the defined high level lo the defined low level. 

tw Average pulse width 

The time between 50% amplitude points (or other specified reference points) on the leading and trailing edges 
of a pulse. 



Current flowing out ota Icnnlnal is a negative value. 
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th Hold time ... 

The time interval for which a signal or pulse is retained at a specified input terminal after an active transition occurs 

at another specified input terminal. 

(release Release time . 

The time interval between the release from a specified input terminal of data intended to be recognized and the 
occurrence of an active transition at another specified input terminal. 

Note: When specified, the interval designated -release time" falls within the setup interval and constitutes, in 
effect, a negative hold time. 

tsu Setup time 

The time interval for which a signal is applied and maintained at a specified input terminal before an active transiuon 
occurs at another specified input terminal. 

'ZH Output enable time (of a three-state output) to high level 

The time between the specified reference points on the input and output voltage waveforms with ihe ihree-stale 
output changing from a high-impedance (offl state to the defined high level. 

tzL Output enable time {of a three-stale output) to low level 

The time between the specified reference points on the input and output voltage waveforms with the three-slate 
output changing from a high-impedance (.off) stale to the defined low level, 

CLASSIFICATION OF CIRCUIT COMPLEXITY 
Gate equivalent circuit 

A basic unit-of-measurc of relative digital-circuit complexity. The number of gate equivalent circuits is that number 
of individual logic gates that would have to be interconnected to perform I he same function. 

LSI Large-scale integration 

A concept whereby a complete major subsy-stem or system function is fabricated as a single microcirciiil. In this 
context a major subsystem or system, whether logical or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 

MSI Medium-scale integration 

A concept whereby a complete subsystem or system ftinciion is fabricated as a single microcircuit. The subsystem 
or system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more 
equivalent gates or circuitry of similar complexity. 

SSI Small-scale integration 

Integrated circuits of less complexity than medium-scale integration (MSI). 

*Cuncm flowmg out of a Icminal is A ntgaliv!; value. 
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. Bunn InJmiml Ttu^. W*11iniifi<rd. CT OM^J. {TUM 

FLORIPAi Fi. libdtrtl*!*, 3'6i ?J W *JnJ Sr . h 

MiD-^: Tunpi, KIO W- KrnnrJT Blvd . Soicr lOl.Timr?. 
R )k£rA, ifiiJi 670-6420 

CEORGlAi AiUnu. VK!ONcMih*j« E»pv , fimliinR 9. 
AtUnU. GA ]DHL t«>4) 452.4*00- 

ILUNOIS: ArfinptKi Heightj. 51 S W Alfii-flLinm. 
Arlirp<>n HriKhti, IL tOM^. ( Mil MO- WCO. 

INDIANA: Ft. Wiyn*, 2020 hwmij Ft. Wayiw. IN 
ViS'ti. (M) 424-SI74; IniSuruifiolu, J H6 S Lynhuivl. H^iK 
i-m IndiaiuTohi, IN 4A241. (JI7> i48-«5«, 

lOWAr C«(*r Rapid*. I7i t-illirtt K<S. NE, Suirr 200. Ccdjr 
Rjpiji. fA «402, (il9J lyS-ylSO, 

MARYLAND: Bjllimwr, I Rulwriwd PI.. 711) RuiK^rf^r;! 
Ri . Bjiiircv«. 2\207. i Wll W-H600 

MASSACHUSETTS: W*blam. »4 Tt*ien Rd . 
tt-jltfum. MA 021 54. (il71 fl9S-9lW 

MICHIGAN! f=mi.ifi*it« HilU. »7>J lIMilcRd . 
F*niiLne(«i HiUi, Ml 4fl0l8. (il)l 5SJ-1S00. 

MINNESOTA: E&u. 7625 ftiH»-ft. tJ<f«. MN 
16U1 8>0-1600. 

MlSSOUKh kuuu City. »XiO Wanf Fkwr. . Kanui Cil;'. 
MOMII4, (316! 52J-2500. Sr. L«i». 11*61 
InJusttiil l>m. Sf Li^ts. M06II41. | )| 4) WW-7600, 

NEW JERSEY: CUA, 2« T*rminal Aw Wen. Clark. N) 
0706&. (20!) i7l-'^aO0 

NEVf MEXICO: Albuquermie, S'Kfl Aim N$E. Suiie E,, 
AlhuqucrMiK.NM 87110. 150^) m-2555. 

NEW VORK: Eut SyncUM, £700 Old Q^lljirwr RJ . Enu 
^■ii-xtiit, NY 11057, (M5| 46^9241: Emlkoii, 112 
NaniiHikc Ai-T.. P.O. IW-x 618. Endn.^r. NV 1 1760. iW?} 
754-i''«}. Melville. I HurnnBt"!* Qu-^mi^^'. iCiO, 
ra &>j.29J6. Mdi..;)?. NY IIH7.(5I6|454-«00, 
EW^rcFk. ^a5!>>urh RJ.. FYhjuKLkiiiw, NY I2MI. {914) 
Ali lW, Rochtvui. l2lOJtHfn.mRd . RinbCThr. NY 
t4A^V (716) 424-5400 

NORTH CAROLINA: ClMrJoflr. 8 MV^dl/wft fjjrtft, 
»'.^JU*n Rd.. CKsik^tr. NC 28210. (5iH) S27-0*M>. 
RjMjh. Hi£h«.J» W«d . Soiw lOO. Rjlej«h. NC 
2761^. l^l") a!fe.2J15- 

OKIO: BochMnd. 2M0e Qmnvrec Pixk Rd . Bt^dcEwwd, 
OH 44122. (2161 4frl-6ICC. Di>too, K.fitiJfT BUl . 4124 
Lnden A^T .Dintl.-^^. OH 4HS2. l^Hl 2M-W77, 

OKLAHOMA: Tudu. 761 5 E«M61rd Plate. » Meim^i«l 
PIkc. Tuba. OK 741 ii. (9IM 



OREGON: Bavnron. A700 SW I05ih St.. Suite 110. 
Beawttpn. OR 97CC5. 150M M).67M 

PENNSYLVANtAt ft- Wui»npt^ 260 Nnr Ywk Dr.. Ft. 
Wi*infion. FA 190)4. lilSl 64i-64», CowpolU. 420 
RiuKf Rd . I Aii^iOHkc PaA. Cotac^u. PA L5IH. 
14121 77hS5M' 

TEXAS; Aiatin. I2WI Rc»f*tth Nvd . PQ Bi>« 2»5, 
Aiatm. TX 78721. 1^121 2SO-7A55. RkhanUnf lOCI E. 
Campbell Rd.. R-:hafdt.w, TX 75080, (214) 6SO-SOB2. 
HiMitiisn, fllOOSiwihweu Ftwy . Suiir 2)7. Hxuilun.TX 
770^6, (7 1 h 77&-6^9Z: San Anlorb. 1000 Ctnit»l l^rLw^v 
Siwih. San Aniunio. TX 78212. I^IZI 496 ) 77^- 

UTAH' Mtmav. 520| S^x^ih Orccn SE, Sum 2C0. Mutra^. 
UT B4I07, laOl) 2«-a972 

VIRGINIA; Fairfax. 1001 Pnaftwy. Hlld*. VA 220il, 
(70J) S49 1400 

WISCONSIN: BfwkficU, 450 N. Stinnt Slur*. Suite IW). 
Bfrtifittd, Wl 5K»^. (4141 785-7140. 

WASHINGTON! Rr*ao«t 2Jil l52rJ A«., N E. Bld|. 6. 

RtdfPood. »A9fi05J. |l06)8aL-W«) 

CANADA: NepcMi. 101 Mn^\t Drive. Mallkxn CcTKtf. 
N*r*in- Onwm. K2H9C4. Ifit IJ 7J6-I9??. 

Richmond Hill. 2S0CcntiT St- E . RkW*J Hill L4ClBl. 
OmartLi. CinaJa. (416) W4 9181. St. Lauwfli, Vtltr St. 
LaurcnfQwl*<.*4«3T[*fiiC4MJiH-i.,S( Lwifni. 
Q«1s«,(^ftadaM4Slfl7. |Sl4l l!4->6iS f 



ARGENTINA, T^ita* ln*rriumefi;i Airni'M S A.l C F 
EimtraUj 1 JO, 1 5iS Fluir. tOi^ B«n»( Ann. AnrrntHW. 
1^4.2961. 

AUSTRALIA (Si NEW ZEALAND), Tcsii Tnsiiunien!i 
Auttialw Lid-: 6-10 Tiljv^fn RJ,, Ni:iili Ryilc (SrdiWf 1, Ne* 
Sxuih WjIhh Autrralii 2 1 02 ^ 1 122. 5<h H.>.t. 4ia 
Si. kitJa RjuJ, MclSpurtw. Vittnna. AutiraTia 1004. 
01 + 267-4677: 171 Philip Winhw^Y, Eliwhfth, $,Mih Auitralii 
^112, 08+255.2066, 

AUSTRIA. Tniii tfutrumerfk Cld.in h.H,. Wuarneilrahe 
ai6. A-214S BfiinrVCehtBr.J2J6-JJ4&2IO 

BELGIUM. Tfnat IiwtwncClt N V. M^um S A. Mticute 
Cenltc. RLkcutiut lOO, ftitf Je la FuKC. 1 1 10 Bruuch. 
blziuin. 02/720.80.00 

BRAZIL. Texai IratmiTitnli EIrCtfiKiKi* &n**l Lei* A*. 
Faita Lirm. 2001. 20 Ai^i— PiiAeinH. Crp-0l4^l S>i 
Rwki. Bum.!. 615 6166 

DENMARK. Tnai liwiumcnti A/S. MMi«lMnd><| 46E. 
DK-2/10 Hetlev. DcnmafV. 2 9| 74 0&. 

FINLAND. Ttnai InMninxtitt FmUtd OX: FL H. 00510 
Kekinli 51, Finland. (90^01 Ull. 

FRANCE, T«»i IrtMivmriiti Fiiju*, Hradquarcrn ;tivJ PtiJ 
Plant. BPO5.0627OVi]len*uw-lj*ihci, l91) 20 01 -01 ; I^n* 
Offit*, BP 67 8-10 Avmi* Mnf»tw-S«j!nift. 78141 Vditr 
Vjibcoulda)', D) 946-97-12; L>on Sain CMkc. LUtct 
UEcMy. BaiiTnem B. awmin dc La Rtrtlirtt. f-91 W Efulk. 
(7) 851-04-40. Sirarixmm Sales Offnt. It SflaiiLipnl 1, C>iia> 
Klebet. 6705S S?TJ»b.^tii CcJeic. {88) 22-12-M; Rciiiwi. 21-25 
Ruedu PuitjHaijMt- l$inOR«v«i, (Wj 79.54-81; TinW 
SaleiOfki!. It i^tipo\e—l, Chcnitii du Pifpiinnici dr la 
Ceptffe. MI0CT«u1«>uM', 16!) 44-18-19^ ManeilleSaIn 
«^e. NoilV RMT»di»-l46 Rue Iir*di». 1 i006 M»ne»lk (^U 
17.25-W. 



Texas 
Instruments 



GERMANT. Teiit Imtrumecu DeuiitKiand GmbH >Ijb- 
Keriy.iiraue 1. D-K>^ Pi«ittnc, 0S16l-K)l. KurfuttHCTidaiTim 
195/1%. D 1000 Bctl-n l5. 010-4827165. 111. Ui^tn 4).X!lv 
beljJravse, t4iOQ tMtn, 02O1-242SO. haflkfwtet Allee 

Ewhtum I. 06I'*6-4J074, HamhutKei Sitaiw II. 
[>2D0g Hambuce 76, 040-2201 1^4. KKchhuntrrtttiw 2. 
D- 1000 Hifvrvivf r S 1 , 05 1 1 -MMil . 

AraTxllaimu* 1^. D-flOOO Muentlhen fll. 0^*^2)41. M*y- 
hachiiraiie 1 1. D.7102 OMMdem 2/Ndlifi(tfl, 0711-14010 

HONGKONC(+ PEOPLESREPUBLICOFCHlNAJ.Te"! 

If^»Trijm*nri Ana Ltd. Bth Fkvu. W-rJd SJlipr'fC^^'f ' Harkwr 
DiV. 7 Canton Rd, . Kiw1...fi. Urns K-.nB. H 722-1221 

IRELAND. Tna»lJi«ruments (Ireland) Limiird 2SSt. Stephen* 
Oiceo. DuNin 2. I=kre. 01 ^i04222. 

ITALY.ToailnmumenoSeniistUKkifiitilwhaSpj ViBlcl>lle 
Sc.enie. 1 , 0201 5 C.t(.du(at* iRifiiK tialy. 0746694.1. 
Salana KM 24 (Mirio CtHinal M.»nirfi«<!nJ4. Sealu (fttifne). 
hair, 0* 90D4i95, Viale Eunipj. )fi-44. 20091 0-li-pwi M*3niif»* 
IM.Un.1). 02 2^)2541, CcwSvicrta. 185. 10100 Trt.n.=. lulv. 
01 1 774545, Via ). Batuizi. 6. 41100 I"lr. 0^1 155H5 1. 

|APAN.TeiJalratrur™:n(iA»uLrJ- 4f Ai^mj Fuji BUii , 6-12. 
Kira At»»ina ].Ch"tn*. Mmaw-ku. Toky:,. )ipin 107. 
0M98.2 1 1 1 LOaka bnrvK ^F, Ntuhnlw^ii BUk . lOltnaKithi 1- 
Ch.*me. H iE"ht-l!o. Oukj. ljran^4 1 . 06^204 1 8*1 ; Natf-r* 
buT^K 7F Dami Tivm "^'m BL^ . 10-27. MewVi 4-CN<n*H, 
Nakicnur^-ku. Nairnvi. Upaii 4S0. Q^l-W m) 

KOREA. Tew lFl^f^^ll^clil^5upp^r Ct> Rnoo: 201 , Kpanflri wn; 
SUg . 24 I. Kw»iaf*d-Diiiftg, Sunt JcmK-ku. 1 11 Se<>yl. Kmr*. 
0;-t-464-6274,'5. 

MEXlCO,Tf5iailnitnjmenTiJi:MeiiicoS A ; Rmiffiic U6, Nii 

46'?. O.limu Vi!Ief». Me^K,.. I) F 02W0. Wi7-9;t», 

MIDDLE EAST, T"" Im:ninienri No 1 1, Ui FVw* Mannai 
Bide.. n.plnmjiic \fti. Manama, P.O. Bii» 261)5, BahtaHi. 
ArAnn Gulf, 97) - 72 46 81 

NETHERLANDS, Texa* lnfHy«l^l. HolUrid R,V,, P:Q Biii 
1 2995. i&jilewtjVI 1 100 Aj* Amiceiiiam, Zuid-Oiiil , HiillanJ 
10201 ^602911- 

NORWAY, TesM Imtrumenti Ni>r«raY A/S Kt. Au«vil»Br I ), 
0»b I.Niffway. 121 2060 40 

PHILIPPINES, Te*ai Imtrumenti Ana LtJi.; Hih Flwr. Ba- 
Lepantu Sldfi., B747 Paw. Or Rt.iat. Wafcjt.. Metru M^mU, 
PhiWnc). 682465 

PORTUGAL TejJi Itiiimmfnti Equiramentn Et«iii>nieo 
lI\ii-tMtitl. Lila.^ R(ia Ing FiedeiK,i UliKh. 7650 Moreira Db 
l^jia. 4470 Matj. R>rtufraL 2-948ICC). 

SINGAPORE I * INDIA. INDONESIA. MALAYSIA. 
THAILAND), Tema»Iifmn.miMiiiA«aL[J.: PO Rii lia.Uni 
#'C2-0S. lUif L 6. ICcibm Aret Indumial Eii.. KalUnx Scttor, 
Sinjtif rt 1^*4, R#t^Hk nf Stciffiport. 747-2255 

SPAIN.T=i3.s!ruirvn>mt»EHiaM. S A LiiamGatdiano 
N^y 6. M*JrflJ 16, l/4M-14-Vi-OBialmrt, 89Bai«l™u-a. 2S1 60 
00^51 29 02- 

SWEDEN. Tnai IniTnimcm* Iwemaliunal Tr»Jc Onrpnnnnn 
iSrttiKefJiatnl: frw 19101. ICOM Si-xkh^Jm. Sweden, 03 - 
215480- 

SWITZERLAND, T*Kai lni[iumenii, Inc. Rieiiiliai*e 6. 
CH-B953 Djetjton iZuefhch) SwiwrUiJ. 1-740 2220. 

TAIWAN. Teui Initfumenti Suppiv G' : lOlti fli«tf, Fu- 
Shici)! BIJx,. 71 Sunu-KiariB^*]. Tappet. Ti.inn, Rspuhk .rf 
aiiM.02 + 521 *!21 

UNITED KINGDOM. Te«j» In.truinenii LrmXed. Miniyfi 
Lane. EtJfoiJ. MK4 1 7PA. E;%itlanJ. 02 14 6746*. St. |ani*!, 
H.we. WdliTifton Rcyd NotlK S<.<if.>*r. SK4 2RT, EnjIanJ. 
061 442-S448. Bf 



Creating useful products 
and services for you 



TI Sales Offices 

ARIZONA: Phomlk, {fC!l <>9VI00j. 

CAUPOBNlAi Irrinc. (;i4) (*0.I!£O. SummK. 
191M SW lHh Ski Dirr^ |7HI Zje WJC, SiMi Clin, 

(«a) vaisaB. Ximtt, (! i ii . Woojiij Hi».. 

cm 7M-775«, 

COLQRADO; Auiun. IKM tA^ldOCt. 

eO>4NECTlCLrT> Will««(m!. 170)1 W-Xll 

FLORIDA: F[. Uudf niak I K^5] q7^^!K^7, MMlUmj. 
1 Wl t*0-+<O.\Tam|M. (Sni (i70-MZL^ 

GEORGIA: Ailinu. i+.H) 

ILLINOIS: Aelinpon lif«|hii, 017) MO^^ 

INDIAKAi Fl Wi|«. IJI9I <H SI!(: MauiHilil, 
IJ17) HS-Si55. 

tOWA: CeOu Rdpidt, IUV> 

UARYLA>JD: SiJiia»fT. I 1 f44'S600 

MASSACHUSETTS, WJilwm, S« ')l(». 

MICHIGAN: Finsuvw HjUi. I II II tfl- 1 W- 

MlNNESarA: EJ<n., UlJl SK IKIO 

MISSOURI: Kuuu CliT, I8IAI III 'UC. U~ii, 
imt ^6^-7600 

NEW lERSEV. CIj^. | 701 1 57* HOO. 

NEW MEXICO: Allnmarqii., ISMI US-;S«. 

NEW VORK: &MI STrKtue, ill)) 46)~97?]: Endknt. 
(tC71 7M I«0. M>l>Jk.|5l6l (M M«): l\>iijhtiw- 
<7)-2W. RochMUi. I7lf) 47* 5W 

NORTH CAROUNA; OuitMie. l7tVO 1Z7-09W, 
ftiM^. (VI9I HT6-7775 

OHIO: Bwhwwid, (2IM 1^,«IOd. Ihfrah 
l!l)> ;i9 W77 

OKLAHOMA: TuU*. IHtl) i» Ot.l !, 

OREGON: Bnwnufl. ISO)) MI-fi7^H, 

PENNSYLVANIA! Fl- Wiillin|loii. 1215) MiHK), 
CsnoFotii, HI7) 711-llSS] 

TEXAS: Aniiln, |t|i| JW 7SSS, HiniMoo, |7I)I 778 6S»!. 
RkkaniKm. l7H) MO MBI, Sin Afl!(«iO. 1517) V^i-IT?* 

UTAH: Mmnr, (Wl I ^M-fiW 

VIRGINIA: Fiiriu. 170)1 M9>I*0Q. 

WISCONSIN: BnnkiicU. 14H1 785-7140 

WASHINGTON: Rnlnnnd. 17061 Sai.)060. 

CANADA: Nqxan. Onurio |(>| )| 776H7C. Bitlmmd 
HIU. Onurio 1416) c)D1->)lri), Si. Liunnr. Oui^ 



TI Regional 
Technology Centers 

CALIFORNIA: Imn«, {7141 HO-I)I40. tLKl^ne: 
(7l41**5 aiM. S.mjCUr«14«) 74)l-!220. H«l:nt; 
1408) W«-0)OS, 

GEORClAi Ailintt, («J4HS!-4«)I, Hojlint: 1404)452-4*8(1 

ILLINOIS: Cliiari. I )) !l 6«!9W. llirtnc: (IIJ) m-mt 

MASSACHUSETTS: a«roo, (0171 SWWJI. H.<Ito: 
(H7) WC-4271. 

T^XAS. MUi, I2H16W.50W. H.»lii>i- I!H1 6«.5«* 



TI Distributors 



TI AUTHORIZED DISTRIBUTDRS IN U.S.: 
Arrow Electrofiics 
Diplomai, Inc. 
ESCO Betironics 
Gcnt-ral Radio Supply Company 
Graham Electrotiks 
HaU-Mark Eltfctronics 
Harrison Equipnent Co. 
IntCTTtiiionai Ekctronici 
JACO Ek-cmxiks 
Kkruiff EU^tTunicjf 
LCO\fP. bcoiporatcd 
ManhaU Indiucries 
Mil^V Elcctfonki 
Ncwuk ElectTOTiics 
Ftocheslcr Radio Supplv 
Time Electronics 
R. V. Wcaiherford Co. 
WyW Labontonis 

TI AUTHORIZED DISTRIBUTORS IN 
CANADA: 

CESCO EfcctiOTk&. Ijk. 

Future Electionks 

ITT Components 

L A. Varah, Ltd- 



ALABAMA: 882-27W; Mintull 

ARIZONA: Ptoenii. Am* (hOJ J W>tl 4StiOH KwfMlH (60J1 
TiKhjo. Kicrolff (602 1 <>24.'MS6 

CALIFORNIA: Lot Anpln'OnnBt C^inih Amw |2I h 
70l-7WO.nH)3Ja.S«2: KicnjW|2lM 7Ii4)J2V l^Kl 
7l|-S7lLM«jhill 121 Jl WiOOl, (2IM 442-72C4. (714) 

p.V tt'«(hritnJl7l4l 6!4 'WC. (ilM S49-M^l. 
I7I4IA2I-I261. Wvl^lZIl! 12i-dlH). (714) AAl.'h>i^. 
SifT-ihtnw. Am* 'i'.'S 7456, Wilr [•ilb] 
S«iiDwff>, Ai-hw (6]'^) ^rS-4!vV. Kirr\!lri iCil^l 27b-2ll2: 
Wjnhjtl {61*1 i7a-96COj*Mr (fil')| Sfc^ Viri.Sm 
FnnciKD Bay An. Acrm (40CI) 7i'i(*ilO. Kunjltfl^ll^! 
VM-fiJ')!. Mjnhiil (406) 7W-I lOl>. Wrl* (1«1 72!-^; 

COLORADO: Aih>* ( WJ) b^M I II . Kttwltr Wi I 
7W.4444.W,!r()0M457-WiJ 

CONNECTlCtTT: Am-h 1201) J6S.774I, [>pl"«ui (JOi) 
7^7 9074. Kicnilff 1 20)1 lt>U 1 1 5. MjiiIijII (21)11 265- Ml. 
Msm UiJn 79^ 0714 

FLORIDA: Ft. L^udeniilr, AmA. 1 10^1 776- 77W!. Opli^nut 
1 JOSl 974-87C10. KieiulEf | JOS| 4Bft OimJo, Arh* 
( MHl 721- I4W. Miliri»y ( Wil 647 ^47, Tuopii. [>ip]omii 
(HI \) 44 M^H. Kirti.llf ISl 15 m l%6 
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GEORGIA: Ari.» 14«) 449 JBJ; K«niW (KH) 
.Hjnlull |4«1 «!.57SO. 

ILL1ND)S: Airi- ()I2I 197-5441); Dirlmui HI71 195-IO0O. 
Hill-Miil 1)121 SM-IBW. K!tniW()l2lMO-O20O, N,w«l 
012) 6)fl.44ll. 

INDIANA: Mu^aJU, Aimw Ot7l 24l.()il. Gn\am 
I)l716)4.a21>7. Ft. W*TTK.GTii}ijml7l9J 47).)422 

IOWA: Am- 019I 19!-72». 

KANSAS: KiAui Hjll-Mnk (91)1 a32!.4747. Wk^. 
LCOMPOIM 245-9S07. 

MARiaAM): Am- llOll 247-5200. DiflanM IVOIl 
Wi Dit. K,c™lH 1)011 616-Sa00;M.ljni 1)01) 4WMO0 

MASSACHUSETTS: Aero. |6| !1 91).91 )0. UifJianj. (M 7l 
«!! (AII.Kmulfl 1617) 667-81)!: Mjniuli (61J) 777.S2M 
Time 16171 =*15.fi060. 

MICHIGAN: Dnniii. Am*. 0111 97|.»2J0. M.nl.,11 < 1 1 )| 
525 51)50. Nmi^ 01)1 467.0tA>i Goad Ripld*. Atnw 

(fit.) 24)0912, 

MINNbSffTA: Am* (6121 B)0,iaco, Hj.1|,Mh5, 1612) 
:154 12;), Kwnil*! 16121 941-7SOJ, 

MISSOURI: Kuuu Clin ICOHP («16) I2| ,2401S<. 
Lwl». Am- 0141 567-6eS&. HjH.MjA 141 291.5S50-. 
Kwiulfi 014) 7)fl-065S, 

S'EW ICAI^PSIllRE: Anu. ItOll MUM* 

NlWJERSEr!Am-(20ll 575.5 KB. (6091 m mx. 
Dipkwnjt (2DI I 7a5. 18)0: Ccnml RjJk. (6091 964-1)560: 
KKfullf 1201 1 5J5.6;50. M-nlull (201 1 8(!2.0)20. |6|J)I 
2 )4.9tOO. Miliiray (COS) 981.5010 

NEW METilCOi Am~ (5051 24).45M: Inirrammil 
Elm:,iii,ti (5051 14) «I77 

NEW YORK: LcHX IUumJ. Am- (5161 2)1. ICW. I^rl«<m<! 
(5161 454,61)4. lACO I5I6I 27 ) 5500. MjnKill (5161 
271.2424; M.let^ (516) 420.9800. Rocbnm Am* 1716) 
;75.0)0C. Minlull III6) 2)5 7620. IVxtraci R»I».Suit1i 
(716) 454.7KO, SrntuK, Am- (1)51 657 1000, [JirliMnn 
0151 652, 5£VB, MjnhjII ia7l 354-1570. 

NORTH CAROUNAi Air- 19191 876,)1)>. (9191 
721,8711, KwnjlH 19191 872-8410 

OHIO! Cintkiinli.Onhiim (511) 772-1661; llill-Mjrt Hill 
561- 5980. Ck*^l«i>d. Am- 1216) 243.1990. Hjll.Marfc (2161 
149 4612; KitidB (216) 587 6558; Columhi.. H»l|.Mirl 
(6141 K91.4555. D«poo.Air.i« (51 1)4)5.556). ESCX) 1511) 
726.lll).Ma„lull (51)) 2)6-8033. 

OKLAHOMA: Am- [9181 66S.77i!0. Iljll Wjil 1911) 
M UX. K.rn.ll(l9l812)2.7S17. 

OREGON: Arh** 150)1 6M-i690. Virnjlfl |50)) 641.9150 
)l'vle (501) 640-6000. 

PENfJSVLVANIA: Ar<w 14121 556.7000. (2151 928. IMO. 
Ctneiii RjJi-i 12151 922-70)7 
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